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e [g‘Bruca ‘Lfitzsi?iger - Ash Disposal from Bissell Point Pa&ﬂ

From: Jeff Theerman

To: Bernie Rains, Bruce Litzsinger, Ed Cope, Randy ...
Date: 7/16/01 10:32AM

Subject: Ash Disposal from Bissell Point

Here is a history of ash disposal from the Bissell Point site. This was based on what | was able to gleen
from the files at the plant. It is my belief that while we apparently applied for and recieved a permit in
1983, we never used it. the ash in 1984 was moved by MSD employees to the Angelica site and then
subsequently moved to the Prospect Hill Landfill.

The second attachment is a history of both Bissell and Lemay. Also, Paul Brackens used to have samples
of ash stored in the Bissell Point Administration basement of all ash produced at Bissell Point during it's
history. If we need to, we should be able to perform an analysis of the ash from the time period and
determine if it is hazardous.

Jeff Theerman
Assistant Director of Operations

Metropolitan St. Louis Sewer District
314/768-6245

CC: Roger Wieting
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Metropolitan St. Louis Sewer District
Incinerator Ash Disposal History

Fill Period Basin Disposal Site Approx. Volume
Summer ‘99 Basin 1 Prospect Hill 70,000
Summer ‘99 Lemay Prospect Hill 111,000

Spring ‘98 Basin 2 Prospect Hill | 70,000

Spring ‘97 Basin 1 Prospect Hill 82,450

Spring ‘96 Basin 2 Prospect Hill 90,650

Fall ‘95 Angelica Prospect Hill 89,250

Spring ‘95 Lemay Prospect Hill 108,350

Spring '94 Basin 1 Prospect Hill 78,000
Fall ‘90 Basin 2 Prospect Hill 76,000

Spring '88 Basin 1 Prospect Hill 75,000
Summer '86 Basin 2 Prospect Hill 75,000
Winter '84 Basin 1 Angelica 71,000
Winter '82 Basin 2 Rockhill Quarry 70,000
Winter '80 Basin 1 Angelica 61,000
Summer '76 Basin 2 Stein Property 22,000
Spring '75 Basin 2 Stein Property 61,000

Note: All ash labeled Basin 1 or 2 and the Angelica stockpile originated at Bissell
Point
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Memo To: Bernie Rains

From: Jeff Theerman

Subject: History of Ash Removal From Rissell Point

Date: July 13, 1994

I have reviewed the files and have spoken to plant staff that was

here at the origional startup.

The following is a general

synopsis of the various ash removal operations in Bissell Points

history.
Fill Period Basin Disposal Site Approx. Volume
Spring '94 Bagin 1 Prospect Hill 78,000
Fall '90 Basin 2 Prospect Hill 76,000
Spring '88 Basin 1 Prospect Hill 75,000
Summer '86 Bagin 2 Prospect Hill 75,000
Winter '84 Bagin 1 Angelica 71,000
Winter '82 Basin 2 Rockhill Quarry 70,000
Winter 'S80 Basin 1 Angelica 61,000
Summer '76 Basin 2 Stein Property 22,000
Spring '75 Basin 2 Stein Property 61,000

Based on the best information I have, there is a total of 132,000
yds® of ash on the Angelica Street site.
the site on two separate occasions as shown in the table.

cc: Roger Wieting

fac\ashhist

This ash was placed on
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ENVIRONMENTAL EVALUATION OF
INCINERATOR ASH STORED AT BISSELL POINT WWTP

BACKGROUND

* Ash moved to Angelica Street storage site twice (winter of 1980 and winter of 1984)
» Stored ash generated between 1977 and 1980
* Total ash volume = 132,000 cubic yards
.+ Area covered = 5 acres @ 16 depth
¢ * Concern for quality of ash moved winter of 1980:

\> # - ash generated pn‘m: to District's approveg pretreatment pro glv’anj% e
: (August 1982; Ordinance #4786) ﬂj?m"ﬁﬁf comrrd LT Li 7; T T s,
- ash could contain low level radioactivity from commercial oot 577 ple Zb L
columbium - tantalum processing T

REGULATORY ACTIVITY

* Hazardous waste criteria established for solid wastes (40 CFR Subpart C;
effective September 1990) (TCLP)

* Documented cases where radioactive materials have been concentrated in
sludge and incinerator ash (Cleveland, Ohio and Erwin, Tennessee)

* District Ordinance No. 8472 limited radioactive materials discharged from
all users in a treatment area to one (1) curie per year (Article V, Section
One, Paragraph A, Item 13; effective August, 1991)

* New NRC regulations no longer allow release of radioactive particulate matter
to sewers (10 CFR 20.2003; effective January 1994)

DISTRICT ACTIVITY TO-DATE

* Preliminary heavy metal and radiological sampling of ash moved to Angelica site
winter of 1984 indicated no compliance problem

* Request for Proposal to evaluate total ash pile sent to four firms in
November, 1990
- O'Brien & Gere
- Teledyne
- TMA/Eberline
- Engineering-Science
* Review committee selected TMA/Eberline for project
Subsequent cost negotiations with TMA/Eberline not productive (cost exceeded MSD
budget allotment)
* During cost negotiations with second committee selection Engineering-Science,
project put on hold due to pending law suits and budget constraints (April, 1991)
Proposed Ordinance No. 83-95 resurrects project for completion
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MEMO TO: Frank Kriz

FROM: John Koeper /7"
DATE: July 18, 1990

SUBJECT: Angelica Ash Pile

The ash pile on Angelica was tested in 1986 for radium-226 and
found to be well below the level of concern for this type of radio-
active material. Since the 1986 regulations have not changed, as
of this writing, the ash on its existing site poses no threat.
Unless we have an urgent need to move the ash pile, I along with
Roger Wieting recommend that further testing and ultimate disposal
of the ash pile be deferred to a future date when funds are
avallable for lower priority needs.

mvf

c: Chuck Etwert
Jim Byrne
Bernie Rains
Roger Wieting
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INVOICE

3547
A AA
ICC 11582 PHONE
ILL. CC 9349M2§-CR %@z L/tacé (£ 618-768-4411

P. 0. BOX 305
ST. LIBORY, ILLINOIS 62282

METROPOLITAN ST. LOUIS SEWER DISTRICT DATE INVOICE NUMBER PAGE NUMBER
ATTN: KEN ! 12/22/95 3547 1
10 E‘AAST b AVENUE CUSTOMER NUMBER CODE
ST. LOUIS, MO 63147-2913 19413

\\ , OCURORDER NUMBER YOUR ORDER NUMBER

RE: ASH HAULED FROM BISSEL POINT TREATMENT PLANT TO PROSPECT HILL LANDFILL.
_ PRO;RESS BILLIN; FOR DECEMBER 12-14, 1995.

CALCULATIONS

Approx. 5,666 cu. yds. ea.
3.5 sections

19,831 cu. yds.
x $3.29

$65,243.99

m m m m m.l..-ltcucniaonco.‘oc10000000...$65'243 99

_ SUBTRACT 207, Rerarnek (%13 046.80)

Tora. PaymenT Due - $52,195.19
P —————

oz@« W
-2 - 96
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LAY e SR W

ICC 115821 7 g PHONE
iLL. CC 8349MC-CR «% taaé (73 618-768-4411
P.O. BOX 305
ST. LIBORY, ILLINOIS 62282

KMEI‘ROPOLITAN ST. LOUIS SEWER DISTRICT DATE INVOICE NUMBER PAGE NUMBER
ATTN: KEN 3AMBARO 12/14/95 3540 1
10 EAST m AVENUE CUSTOMER NUMBER CODE
ST. LOUIS, M0 63147-2913 19413
CURORDER NUMBER YOUR ORDERNUMBER

RE: ASH HAULED FROM BISSEL POINT TREATMENT PLANT TO PROSPECT HILL LANDFILL.
PRO({;RESS BILLIN(]; FOR DECEMBER 1, 1995 to DECEMBER 8, 1995,

CALCULATIONS

762 loads
x40.9 cu. yds. per 1d.

31,165.8 cu. yds.
x $ 3.29

$102,535.48

TOTAL DUE BEEIMAN TRIKCK CO..... ceccecmane cesccccensens..$102,535.48
SoBTRACT 207, RETAINER - #201 507.10

—

ToTAL.  PAYMENT DUE = F 32, 028.38

oK R0 : pvanst
% I-18- 9§
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INVOICE : 3 5 2 2
ICC 115821 PHONE
ILL. CC 9349MC-CR % L/ZW % 618-768-4411

P. 0. BOX 305
ST. LIBORY, ILLINOIS 62282

ME}[’ROPOLITAN ST. LOUIS SEWER DISTRICT DATE INVOICE NUMBER PAGE NUMBER
ATIN: KEN GBMBARO 11/30/95 3522 1
10 EasT GRAND AVENUE CUSTOMER NUMBER CODE
ST. LOUIS, MD 63147-2913 19413
K CURORDER NUMBER YOUR ORDER NUMBER

_ RE: ASH HAULED FROM BISSEL POINT TREATMENT PLANT TO PROSPECT HILI, LANDFILL.
PROGRESS BILLING OF FQUR (4) SECTIONS PER INSTRUCTIONS. -

CALCULATIONS

Approx. 5,666 cu. yds. ea.
4 sections completed

22,664 cu. yds.
X $3.29 per cu. yd.

$74,564.56
$  500.00 mobilization

$75,064.56 TOTAL DUE BEEIMAN TRUCK 0. v

I4,912.51 Reg. # 94. 3228
¥ o= Bt % 9- 20

(" 82 oA %R )og\@& PPN @D 12495

ToTAC PAYMENT BUE = g o L o

- T
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INVOICE

ICC 115821 g é g f g
ILL. CC 9348MC-CR (/3

P. 0. BOX 305
ST. LIBORY, ILLINOIS 62282

. 3608

PHONE
618-768-4411

r METROPOLITAN ST. LOUIS SEWER DISTRICT DATE INVOICE NUMBER PAGE NUMBER
ATTN: JEFF THEERMAN 02/29/96 3608 1
10 EAST GRAND AVENUE CUSTOMER NUMBER CODE
ST. LOUIS, MO 63147-2913 19413
OUR ORDER NUMBER YOURORDER NUMBER
\
Angelica Street Pile _
DATE DESCRIPTION OF CHARGES TOTAL
02/19/96-02/29/96 657 loads € 40 yds. ea. = 26,280 cy. yds.
o £949.20

@ $2.89 per cy. yd., $’?5

sesesesaen

?’ﬂ“,y"!?..‘,?‘; $75f949’20

S TRAT 20 % Feramen, (475} /5'7-3‘9 —

et/ lanymea?“ Due. féﬂl 769. 3

ok for ppmyrrent

@’3/7/%
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METROPOLITAN ST. LOUIS SEWER DISTRICT

July 17, 1986

Mr. Rod Melgard

Eberline Instrument Corporation
7021 Pan American Highway, N.E.
Albugquerque, New Mexico 87109

Dear Mr. Melgard:

As discussed with you on the telephone yesterday, we are requesting your
firm to analyze six incinerator ash samples for Radium 226 by chemistry tech-
nique. These samples are being sent to you by United Parcel Service. The
samples are designated as "Angelica Street Ash, Bissell Point STP" Nos. 1
through 6. We understand the cost of the chemistry analysis for Radium 226
is $113.00 per sample. In billing us, refer to Purchase Order No. P9754W.
Please forward your invoice and test results to Mr. Al Callier, Bissell Point
STP, 10 E. Grand Avenue, St. Louis, Missouri 63147. I would also appreciate
receiving a copy of the test results.

Thank you for your assistance with this request.
Sincerely,

P A

Bernard A. Rains, P.E., Director
Environmental Compliance

BAR:kat

cc: Roger Wieting
Al Callier

10 EAST GRAND AVENUE e ET. LOUIS., MISSOURI 63147 ® 231.18850
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eIty /(//Zf IWW /}7/4./0‘)@%/ 5 Z///7

TGN

SAMPLE RECEIPT
ACKNOWLEDGEMENT

tttttt

CUSTOMER oaTE  TYPE OF
CUSTOMER IDENTIFICATION  SAMPLE NO  COLLEC TED ANALYSIS VoL WT  ALIQUOT * *

737{7/ %/DFSTP/«/ s Flie 7,;%?4 /&,‘}‘2—&
Pt Cica STFAERRY ST

75 #2BPSTP As# Pee

/jq.(:é Lich vaﬁﬁ\/ S%.

TLAZBPSTE Huiijie

has yca -Feiry ST

7 '7/?/ s bPSTF ”/gﬁ/> -

166 L A -rz ey

.75’;’”%\}2[’,)//3 ’775“*/ et
A/V:LU‘C/? *f’i.,/w»/ §7‘>

(e Rernard A Rainsg

SSSSSSSSSSS

Thermo Electron
'E Eberline Analyﬂcalé@ Z ZZ‘L’M» g/ “’7%

021 PAN AMERICAN HWY. NE ALBUQUERQUE, NEW MEXICO 87109
PHONE (505) 345-3461 R PAGE
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CUSTEEER Metropolitan St.

ATTENTION  Bicgell Point STP

ADDRESS a1 callier

CITY 10 E. Grand Ave.
WO.NO. g

E-6l62

CTYPEOF ANALYSIS 0

. Custbmer Date

- ldentification Collected ;

#BPSTP Asgh Pile
Angelica St.
Ferry St.

7/9/86

#2BPSTP Ash Pile w
Angelica-
Ferry St.

#3BPSTP Ash Pile "
Angelica-
Ferry St.

#4BPSTP Ash Pile "
Angelica-
Ferry St.

#5BPSTP Ash Pile u

Angelica-
Ferry St.

#6BPSTP Ash Pile "
Angelica-
Ferry St.

cc: Bernard A. Rains

[ ] REPORTED vIA TELEPHONE

Louis Sewer Dist.

Louis, Missouri

ALBUQUERQUE LABORATORY

63147

Y
HEPORT OF ANALYSIS

7/24/86

| CUsTOMER ORNER NUMBER | SAMPLES RECEIVED

T A
Ra-226 647 1.2£0.2

" 599 1.2+0.2

" 648 0.6£0.2

" 660 2.2+0.2

" 659 0.520.2

" 687 1.1+0.2

PAGE ] OF 7] PAGE

Eberline

Thermo Analytical Inc.

7021 PAN AMERICAN FREEWAY, N.E.
ALBUQUERQUE, NEW MEXICO 87109
PHONE (505} 345-3461

; H o 4 23 - E
Fo P
¥ P o o
/f A Vs ’x; 7. Qﬁf AR AT
.

9/i5/86

APPROVED BY DATE
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4E76-7330 » Fax: (314)576-2702

5 May 1995

Mr. Bernard A. Rains

Metropolitan St. Louis Sewer District
10 East Grand Avenue

St. Louis, MO 63147-2913

Re:  Transmittal of Final Project Report
Angelica Street Ash Pile Environmental Evaluation
726589-05000

Dear Mr. Rains:

Parsons Engineering Science Inc. is pleased to submit five copies of the Final Report
on the Angelica Street Ash Pile Environmental Evaluation. This report summarizes a field
investigation performed in November 1994 which involved 33 borings across the pile.
Ash was brought to the surface and inspected across the entire length of each boring. All
ash was screened in the field for radioactivity, and samples were collected for analysis in
the laboratory. Tests were run for metals and radioactivity. A small number of samples
were tested for specific organic compounds. No significant concentrations of any
constituents were found in the samples.

The results of this study show that the ash can be moved to the District’s Prospect
Hill Landfill without impacting the environment. This transfer can be accomplished using
routine construction practices.

We appreciate the opportunity to be of service to the District. If you have any
questions, please call me or Lee Gorday.

Yours truly,
PARSONS EN leRTNG SCIENCE, INC. 7
4 //’ = ;
ol . ) & /é
David E. Mizell, P.E. {g/g

Project Manager

MSD 000014



Environmental Evaluation
Angelica Street Ash Pile

Prepared For:
Metropolitan St. Louis Sewer District
10 East Grand Avenue
St. Louis, Missouri 63147

May 1995

Submitted by:

PARSONS ENGINEERING SCIENCE, INC.
Suite 330
400 Woods Mill Road South
St. Louis, Missouri 63017-3427

FREPORT.DOC
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1. INTRODUCTION

1.1 PROJECT HISTORY

The Metropolitan St. Louis Sewer District (MSD) wishes to dispose of a pile of
incinerator ash that is currently stored at its Bissell Point Treatment Plant on North Grand
Avenue in the City of St. Louis. This pile, informally known as the Angelica Street Ash
pile, was created in the early 1980s when MSD cleaned out ash ponds on two occasions.
The Bissell Point Treatment Plant began operations in the early 1970s. One or more
facilities within the Bissell Point service area may have contributed radionuclides and
waste water containing elevated metals concentrations to the wastewater processed by the
plant. Improvements in pretreatment of wastewater since the Bissell Point Plant opened
have resulted in a decrease in metals entering the treatment plant.

Incinerator ash contains residues from the incineration of sewage sludge. The sewage
treated at the Bissell Point Plant consists of both domestic and industrial wastewaters.
Metals and other non-volatile constituents pass through the treatment and incineration
processes and are concentrated in the ash. The ash in the Angelica pile was produced
during the early days of the Bissell Point Treatment Plant operation, and has not been
thoroughly characterized for ultimate disposal. The MSD began disposing of ash into its
Prospect Hill Landfill after creation of this pile, and has continued this practice to the
present day.

Ash from the incinerator is pumped as a slurry into the ash ponds. As the slurry
spreads through the pond, the ash settles out of the suspension. Clear water from the
ponds is removed for additional treatment. Short term variations in the metals or
radioisotope concentrations of the incinerator ash are moderated to some degree by the
ash handling. A particular quantity of ash is distributed in a thin layer throughout the ash
pond as a part of the settling process. When the pond is full of ash, free standing water is
removed, and sumps are dug to allow water to drain from the ash. The ash is loaded into
dump trucks for transportation to the disposal facility. Any given load of ash to be
transported is likely to be a mixture of ash from all levels within the pond, but represents
only a small horizontal area.

The constituents in the ash may have changed between the time that the first ash was
placed at the Angelica Street site and the second ash disposal. Bulk variation in metals or
radioisotope concentrations between the two periods of ash disposal may result in
variations in concentrations vertically within the pile (if the ash from the second period of
disposal was placed on top of the ash from the first period) or within areas of the pile (if
one area is related to the first disposal period and another area is associated with the
second disposal period). The pile ranges from approximately 6 to 10 feet thick. The ash
was deposited in the pile from dump trucks in two or more layers.

W:SLTMSD\WSHPILE\DRAFTRPT\FREPORT.DOC 1-1
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1.2 SITE DESCRIPTION

The ash pile is located just south of MSD’s Bissell Point Treatment Plant in the
northeastern portion of the city of St. Louis (see Figure 1.1). The site is located on the
north side of Angelica Street. The site is bounded to the west and northwest by the tracks
of the Terminal Railroad Association’s southern approach to Merchants Bridge. The site
is bounded to the east by a concrete batch plant (apparently inactive) that is located on
MSD property, and further to the east by a warehouse owned by Lange-Steadman.
Vacant land lies between the north side of the ash pile and the trestle that constitutes the
western end of Merchants Bridge.

The ash pile is approximately 6 to 10 feet above the local grade. Prior to this project
the upper surface of the ash pile was very uneven. This was a result of the numerous
mounds left from the unloading of the dump trucks. The pile was overgrown with weeds
and scattered small trees. A ramp bisects the site north to south. The upper surface of the
pile is approximately 5 to 7 feet above the highest point of the ramp.

The ash pile is surrounded by a 7 foot chain-link fence. Two gates allow access to the
site. The gate on the northern side of the site is missing. The layout of the site is shown
on Figure 1.2. The ash pile can be divided into three areas. The western portion of the
pile is the area west of the ramp that bisects the site. The eastern portion of the pile
extends from the pile’s eastern margin to a slope that bisects the part of the pile east of the
ramp. The central portion of the site lies east of the ramp but west of the linear slope.
The surface of the pile in the eastern portion lies at an elevation that is generally 5 to 7 feet
lower than the central and western portions of the pile.

The area around the ash pile is used primarily for industrial purposes. There are no
residences within one-half mile of the site. The number of persons within close proximity
of the site is very low owing to the site access restrictions and the low density land uses

nearby.

1.3 PROJECT OBJECTIVES

MSD wishes to dispose of the ash in the Angelica Street pile in a manner which
complies with all environmental laws and regulations. In order to select the appropriate
disposal alternative, MSD wishes to understand what constituents are present in the pile,
and at what concentrations. These data are needed to evaluate the disposal alternatives
that are available to MSD. MSD also wishes to identify the regulatory requirements
associated with the ash. The ultimate goal of this project is to develop a recommendation
for disposal of the ash and to identify any risks to human health and the environment
associated with this disposal option.
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2. SAMPLING PROCEDURES

2.1 SITE PREPARATION

In order to efficiently access the top of the ash pile with the drilling rig, the upper
surface of the pile was smoothed with a bulldozer. This clearing and leveling greatly
enhanced the ability of the drill rig to move across the pile and allowed for boreholes to be
more evenly distributed. Once the pile was cleared and leveled, vehicular access to the
site was restricted by placing a chain across the gap in the chain link fence left by the
missing gate.

A surveyor was subcontracted to define the footprint of the pile and to establish a 20-
meter (65 feet) grid across the site. The surveyor also established a local reference point
with an arbitrary elevation of 100.0 feet. This reference point was used to establish all
subsequent site elevations. The site grid and outline of the footprint of the pile were used
to identify borehole locations. The borehole locations were selected to provide for
uniform borehole density across the site. A sampling plan was developed that called for
three ash samples to be collected from each of the boreholes advanced in the portion of
the pile west of the ramp and the boreholes advanced in the higher plateau area east of the
ramp. Two samples were to be collected from each borehole in the lower plateau area
(the easternmost portion of the site) because the thickness of the ash pile was expected to
be thinner in this area.

2.2 BORING PROCEDURES

A total of 33 boreholes were advanced using hollow stem augers. The locations of
the boreholes are shown on Figure 2.1. Continuous soil sampling was conducted ahead of
the augers using a split-spoon sampler. The split-spoon sampler was driven using a drop
hammer or pushed using the rig hydraulics. Sample recovery in the ash was generally
better when the sampler was pushed rather than hammered. The samplers and flight
augers were decontaminated between each use. The decontamination procedure is
described in Section 2.4.

Boreholes were generally advanced to 2 to 4 feet below the bottom of the ash pile.
Several boreholes in the eastern portion of the site encountered refusal at the bottom of
the ash pile. Each split-spoon sample was screened for radioactivity using a Victoreen
model 190 radiation detector equipped with a pancake probe capable of detecting alpha,
beta and gamma radiation. A written description of the contents of each split spoon was
recorded on the boring log form. Boring logs are presented in Appendix A. All field
activities were supervised by a Parsons Engineering Science geologist. At the completion
of each borehole, the borehole was backfilled with cuttings. The holes were not grouted
because of the intention to remove the pile in the near future, and the fact that the
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Prospect Hill landfill is permitted to receive only ash. Soil boring SB-21 was advanced in
the area of the ramp to evaluate whether ash was present in the area. Because ash was not
present, analytical samples were not collected from the borehole.

In response to concerns from the Missouri Department of Natural Resources
(MDNR) Hazardous Waste Enforcement Unit, three subsurface soil samples were
collected for analysis of volatile organic compounds (VOCs) and semivolatile organic
compounds (SVOCs). These samples were collected from a depth of 4 to 5 feet using a
hand auger sampler. The hand auger was decontaminated prior to each boring. The
borings were advanced adjacent to soil boreholes SB-09, SB-18 and SB-28.

2.3 BASELINE SAMPLES

Three samples of the ash currently in the ash ponds at the Bissell Point Plant were
collected for comparison with the ash from the Angelica Street pile. These samples were
analyzed for gross alpha and gross beta. This information was needed in order to evaluate
the degree, if any, to which radioactivity is elevated in the ash pile. Unlike metals
concentrations, there are currently no standards for low level radioactivity in soil or ash
promulgated by the Environmental Protection Agency (EPA) or the Nuclear Regulatory
Commission (NRC).

The samples were collected from three sumps in the ash in the north ash pond at the
Bissell Point treatment plant. These sumps were dug to allow water in the ash to be
removed, so that the ash would dry out enough to handle. Samples were collected from
several depths within the edge of the sump using a stainless steel hand auger. The material
from each depth sampled was placed in a stainless steel bowl and composited. One
composited sample was submitted for analysis from each of the three sumps that were
sampled. The hand auger and stainless steel bowl were decontaminated before beginning
sampling at each sump.

2.4 DECONTAMINATION

All sampling equipment was decontaminated prior to each use. The decontamination
protocol for the equipment contacting the sample consisted of the following steps. The
sampling equipment was scrubbed using stiff brushes and a solution of potable water and
laboratory grade, phosphate free detergent. The equipment was rinsed with potable water.
The equipment was then rinsed with distilled water. The flight augers were steam cleaned
using a solution of potable water and laboratory grade, phosphate free detergent. After
washing, the augers were rinsed with potable water. Decontamination fluids were allowed
to infiltrate into the ash pile.

2.5 SAMPLE COLLECTION AND HANDLING

Initial sampling plans called for three samples to be collected from each borehole in
the western portion of the site and from each borehole in the higher plateau of the eastern
portion of the site. Two samples were to be collected from each borehole in the lower
portion of the eastern part of the site. Radiation scan results were to be used to aid in
selection of samples, so that the samples would represent the material with both the
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greatest and the least radioactivity. An additional criteria was to have the samples well
distributed throughout the depth of the pile.

The ash thickness was generally less than expected, especially in the western portion
of the site, where the thickness was expected to be greatest. Because the ash pile was not
as thick as expected, only two samples were submitted for analysis from a number of the
boreholes located in the western portion of the site. There appeared to be little variation
in radiation levels detected in the scan of the split-spoon samples. As a result, analytical
sample selection was based upon obtaining a favorable vertical distribution of samples and
adequate sample recovery.

Ash samples selected for laboratory analysis were placed in glass sample jars provided
by the laboratory. The sampler wore fresh nitrile disposable gloves when handling the
sample. The sample was transferred directly from the split-spoon sampler to the sample
jar. The sample jar was completely full unless prevented by poor sample recovery. Each
sample jar was labeled with the sample identification, date, time of collection, analyses to
be performed and name of sampler. Sample identification consisted of the borehole
number, followed by the sample number for that borehole (SS1, SS2, etc.), followed by
the upper depth of the sample range and the lower depth of the sample range. For
example sample SB02-SS1-2-4 would correspond to the first sample from borehole SB02
and would have been collected from the depth range of 2 to 4 feet. The sample number
has been dropped from the sample identification presented in the tables of results in
Section 3. The sample jar was immediately placed on ice. Samples were handled under
chain-of-custody procedures throughout sampling and analysis. Samples from which a
duplicate sample was submitted were homogenized in a stainless steel bowl before the
sample jars were filled. Split-spoon samples not submitted for laboratory analysis were
placed in zipper topped plastic bags and stored in case the material was needed for
subsequent analysis.

2.6 RADON MEASUREMENTS

Radon emanation from the ash was evaluated by placing radon detectors throughout
the ash pile. The radon detectors were placed under plastic bowls on the surface of the
ash. Background radon measurements were made at two locations along the perimeter of
the site. The locations of the radon measurements are shown on Figure 2.2.

2.7 ANALYTICAL PROCEDURES

A variety of analytical procedures were used for this investigation. Radioactivity in
the ash was evaluated using gross alpha and gross beta analyses as general indicators.
Many of the ash samples were also analyzed for total uranium. Isotope specific analyses
were considered, including Radium 226, but these analyses were not performed due to the
generally low radioactivity of the samples. Gross alpha and gross beta analyses were
performed using a modification of EPA method 900.0 to allow for the analysis of solid
samples. This technique uses a gas proportional counter to determine the total alpha and
beta emissions from a sample of known mass. The analyses were performed according to
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laboratory standard operating procedures for this method, which include checks of quality
control. Total uranium analyses were performed using method ASTM 5174-91. The
uranium content was determined by measuring phosphorescent emissions resulting from
the sample being illuminated using a laser. The laboratory reported the total uranium
results in milligrams per kilogram (mg/kg). The concentrations can be converted into
activities in picoCuries per gram (pCi/g) by multiplying the concentration by 6.89 x 10
(Quanterra, communication dated 27 January 1995). This conversion assumes that the
uranium is from a natural source and is not enhanced in any specific isotope. Results of
the gross alpha, gross beta and total uranium analyses are presented in Appendix B.

The radon detectors used for this investigation contain an isolated wire grid.
Radioactive emissions strike the grid, creating an electrical charge which is then measured
in the laboratory.

Analyses for total metals were performed using SW-846 6010 for most metals.
Method 6010 determines the concentration of various metals by atomic emission
spectroscopy using an inductively coupled argon plasma (ICAP). Selenium was analyzed
using method SW-846 7740. Thallium was analyzed using SW-846 7841. Methods 7740
and 7841 are graphite furnace atomic absorption techniques. Mercury was analyzed using
method SW-846 7470, which is a cold vapor method. Standard quality control
procedures were followed as outlined in the applicable methods. Laboratory results for
the total metals analyses are presented in Appendix C. Ten of the ash samples that had
been tested for total metals were analyzed using toxic chemical leaching procedures
(TCLP). The ash was placed in a heated acidic solution and agitated. The liquid was
analyzed for metals leached from the ash using the methods outlined above. As with the
total metals analyses, standard quality control procedures were utilized. The results of the
TCLP analyses are included as Appendix D.

Volatile organic chemical (VOC) analyses were conducted using method SW-846
8240. Semi-volatile organic chemical (SVOC) analyses were conducted using method
SW-846 8270. Both of these methods utilize a gas chromatograph for separation of target
compounds with a mass spectroscopy used to detect and quantify the specific compounds.
The quality control procedures specified in the applicable methods were followed. The
results of the organics analyses are presented in Appendix E.
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3. RESULTS

3.1 RADIOACTIVITY
3.1.1 Radioactivity in Ash

A total of 78 ash samples from the ash pile were submitted for analysis of
radioactivity. Three samples of ash currently being generated were submitted for analysis
from the ash ponds at the Bissell Point Treatment Plant. All of these samples were
analyzed for gross alpha activity and gross beta activity. Five samples from the ash pile
were submitted in duplicate. The duplicate samples were submitted with a dummy
identifier to make them appear as normal samples. A comparison of laboratory results for
duplicate samples is presented in Section 3.4.

Results of the gross alpha and gross beta analyses are listed in Table 3.1. A statistical
summary of these results is presented in Table 3.2. The full laboratory report is included
as appendix B. Gross alpha activities for the ash pile samples ranged from 30.1 to 107
picoCuries per gram (pCi/g). The distribution of gross alpha activities is shown in Figure
3.1. The mean gross alpha activity was 51.4 pCi/g. The 90 percent and 95 percent
confidence intervals are relatively small due to the large number of samples and the small
standard deviation of the samples. An analysis was conducted to determine whether there
was any variation in the radioactivity relative to vertical position within the ash pile. The
mean gross alpha activity for the samples from the uppermost 4 feet of the ash pile was
52.8 pCi/g, which is within the 95 percent confidence interval of the mean for the entire
pile. Similarly, results from the lowermost portions of the pile were within the 95 percent
confidence interval for the entire pile. A slight variation in gross alpha activity exists
across the pile. The mean gross alpha activity for the samples collected west of the central
ramp was 55.2 pCi/g which is slightly above the 95 percent confidence limit for the entire
pile. The central and eastern portions of the pile had mean gross alpha activities of 51.2
and 46.8 pCi/g, respectively.

The mean of the gross beta activity of the samples from the ash pile was 43.0 pCi/g.
The large number of samples and low standard deviation resulted in narrow confidence
intervals at both the 90 percent and 95 percent confidence limits. The distribution of gross
beta activities is shown in Figure 3.2. Vertical variation in gross beta activity within the
pile was negligible. The mean gross beta activity within the uppermost 4 feet of the pile
was 43.4 pCi/g, whereas the activity of the samples collected below a depth of 6 feet was
42.3 pCi/g. These mean activities are well within the 95 percent confidence interval for
the pile as a whole. Variation in gross beta activity laterally across the pile was
insignificant. The highest mean gross beta activity (44.2 pCi/g) occurred in the western
portion of the pile. The central portion of the pile had the lowest gross beta activity (42.1
pCi/g). The total variation was low compared to the gross alpha activity results.
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Table 3.1

Gross Alpha and Gross Beta Analyses

Angelica Street Ash Pile
October 31 - November 3, 1994
(Page 1 of 3)

Sample Identification Measured Parameter
Borehole # - Top - Bottom Gross Alpha * | Gross Beta®
SB01-2-4 50.0 50.4
SB01-4-6 63.6 46.5
SB01-6-8 47.5 46.5
SB02-2-4 499 48.3
SB02-6-8 85.6 50.1
SB02-8-9.5 43.6 41.8
SB03-2-4 57.0 45.8
SB03-4-6 49.1 39.2
SB04-2-4 55.5 46.2
SB04-6-7 59.4 47.4
SB05-2-4 45.7 37.4
SB05-6-8 52.2 39.6
SB06-2-4 52.0 47.0
SB06-6-8 66.5 46.1
SB06-13-14 41.3 25.0
SB07-2-4 56.7 40.6
SB07-4-6 61.8 37.8
SB08-0-2 60.3 43.1
SB08-6-8 60.0 42.8
SB(9-0-2 48.6 44.1
SB09-6-8 71.7 47.1
SB10-2-4 107 61.4
SB10-6-8 53.5 46.0
SB11-0-2 65.4 38.2
SB11-4-6 39.7 44.1
SB11-8-9 55.0 41.4

Notes: (1) All values reported in pCi/gram
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Table 3.1 - Continued
Gross Alpha and Gross Beta Analyses

Angelica Street Ash Pile
October 31 - November 3, 1994
(Page 2 of 3)

Sample Identification Measured Parameter
Borehole # - Top - Bottom Gross Alpha " | Gross Beta '
SB12-0-2 48.0 43.5
SB12-2-4 42.1 47.5
SB12-8-9 46.6 42.7
SB13-0-2 67.3 47.4
SB13-6-8 45.6 41.0
SB13-8-10 49.3 42.9
SB14-0-2 48.9 35.8
SB14-4-6 38.9 41.3
SB14-8-10 45.5 43.7
SB15-2-4 64.7 44.1
SB15-6-8 41.5 40.7
SB15-8-9 57.4 43.1
SB16-0-2 49.8 42.7
SB16-4-6 40.1 36.7
SB16-8-9 38.7 34.7
SB17-2-4 71.4 45.9
SB17-4-6 67.3 49.7
SB17-6-8 44.5 37.6
SB18-2-4 60.8 47.3
SB18-4-6 51.3 44.3
SB18-6-8 64.0 50.4
SB19-0-2 38.2 33.9
SB19-4-6 36.9 35.0
SB19-6-8 42.0 34.4
SB20-0-2 47.5 41.2
SB20-4-6 61.1 54.5
SB20-8-9 52.3 41.8

Notes: (1) All values reported in pCi/gram
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Table 3.1 - Continued
Gross Alpha and Gross Beta Analyses

Angelica Street Ash Pile
October 31 - November 3, 1994
(Page 3 of 3)

Sample Identification Measured Parameter
Borehole # - Top - Bottom Gross Alpha’ | Gross Beta®
SB22-2-4 44.5 40.1
SB22-6-7 433 39.9
SB23-2-4 54.2 45.1
SB23-6-8 33.7 350
SB24-2-4 49.9 411
SB24-6-8 38.8 39.0
SB25-2-4 53.6 40.1
SB25-6-8 45.0 37.6
SB26-4-6 106 71.9
SB26-6-8 41.9 42.1
SB27-2-4 52.7 379
SB27-6-8 36.6 37.4
SB28-2-4 50.5 48.5
SB28-6-8 35.1 44.2
SB29-2-4 43.0 43.5
SB29-4-6 30.1 44.6
SB30-2-4 46.2 454
SB30-6-8 42.0 41.2
SB31-2-4 43.0 39.1
SB31-6-8 48.8 48.7
SB32-2-4 35.1 41.1
SB32-6-8 55.9 43.5
SB33-0-2 314 36.6
SB33-4-6 41.6 38.0
SB33-8-10 43.5 41.6

Notes: (1) All values reported in pCi/gram
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Table 3.2
Gross Alpha and Gross Beta Statistical Analysis
Angelica Street Ash Pile
October 31 - November 3, 1994

Measured Parameter
Statistical Function Gross Alpha ! Gross Beta !
Standard Statistics
Number of Samples 78 78
Minimum Value 30.1 25.0
Maximum Value 107 71.9
Mean 51.4 43.0
Median 49.0 42.8
Standard Deviation 13.7 6.2
Coefficient Of Variation (%) * 26.6 14.3
Confidence Limits’
95% Confidence Limit 30 14
Upper Limit 54.4 443
Lower Limit 48.3 41.6
90% Confidence Limit 2.5 1.1
Upper Limit 53.9 44.1
Lower Limit 48.8 41.8

Notes: (1) All values reported in pCi/gram
(2) Coefficient of variation is the standard deviation divided by the mean
(3) Confidence is the confidence interval for a population mean and
is calculated by the following equation:
For the 95% confidence -

Confidence = +/- 1.96 [ standard deviation/(sample size)'?]
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Three samples of recently generated ash from the sludge incinerator at the Bissell
Point Plant were collected for analysis of gross alpha and gross beta for comparison with
the ash from the Angelica Street pile. These samples represent a baseline of radioactivity
levels in ash currently being placed in the Prospect Hill Landfill. The results of these
analyses are presented in Table 3.3. The mean gross alpha activity in the baseline samples
is 26.9 pCi/g. The mean gross beta activity is 31.4 pCi/g. The standard deviation of the
baseline samples was very low, resulting in a very narrow confidence interval. The gross
alpha activity of the ash pile appears to be elevated by a factor of 2 with respect to the
baseline samples. Gross beta activity is elevated in the samples from the ash pile with
respect to the baseline, but to a lesser degree than with the gross alpha activity.

3.1.2 Radon Gas Emanation

Results of radon gas measurements from the ash pile are shown on Figure 3.3 and are
listed in Table 3.4. Measurements of radon emanating from the ash pile ranged from 13 to
80 picoCuries per liter (pCi/l). The mean of these measurements was 52.5 pCi/l. The
standard deviation of the measurements was 17 pCi/l. Radon gas concentrations on the
ash pile were approximately seven times the average concentration of the two background
samples. The subcontractor who conducted the radon testing, Radon Detection Systems,
Inc. (RDS), provided Parsons ES with an additional background radon emanation
measurement for the St. Louis area (T. Smith, RDS, pers. commun., 1995). The results of
this measurement was a radon concentration of 26 pCi/l. The sample was collected in the
back yard of a RDS technician in the Lemay area of south county. Mr. Smith reports that
typical background radon emanation concentrations range from 10 to 20 pCi/l.

The concentration of radon emanating from the ground is controlled by several
factors. A primary factor is the concentration of radionuclides in the soil. Another
important factor in the emanation of radon is the permeability of the soil. A soil with a
high permeability will permit radon gas to move into the confined space under the bowl.
A soil with a low permeability will not allow radon gas to move readily.

It is not known how much of the elevation in radon concentration is due to elevated
radioactivity in the soil and how much the elevated radon concentrations are due to
differences in soil permeabilities. The permeability of the ash in the Angelica Street pile is
relatively high compared to the soils in which the background samples were collected.

3.2 METALS
3.2.1 Total Metals

A total of 60 samples from the ash pile were submitted to the laboratory for analysis
of total metals content. These samples were also analyzed for total uranium content.
Three samples were submitted in duplicate to the laboratory. The results of the duplicate
analysis are presented in Section 3.4. Table 3.5 lists the results of the metals analyses.
The maximum concentration for each metal is listed in bold type. Minimum reported
concentrations are shown in italics. A minimum is not indicated for metals that had
concentrations less than the detection limit. A statistical summary of the results is
presented in Table 3.6. Where the concentration was reported as below the detection
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Table 3.3
Gross Alpha and Gross Beta Baseline Analyses
Angelica Street Ash Pile
October 31 - November 3, 1994

Measured Parameter
Sample Identification Gross Alpha' | Gross Beta !
BG-ASH-1 24.8 31.1
BG-ASH-2 25.6 30.1
BG-ASH-3 30.4 33.0
Mean 26.9 314
Standard Deviation 2.5 1.2
Coefficient Of Variation (%) 9.2 3.8

Notes: (1) All values reported in pCi/gram
(2) Coefficient of variation is the standard deviation divided by the mean
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Table 34
Radon Analysis

Angelica Street Ash Pile
October 31 - November 3, 1994

Detector Number Radon Concentration
1 (Background) 3.0

2 13.0

3 65.0

4 300

5 34.0

7 61.0

8 38.0

9 59.0

10 83.0

11 72.0

13 80.0

14 68.0

15 50.0

16 63.0

17 56.0

18 32.0

19 37.0

20 51.0

21 58.0

22 450

23 55.0

24 53.0

25 (Background) 11.0
Mean 525
Standard Deviation 17.0
Coefficient 32.4

Of Variation (%)

Notes: (1) All values reported in pCifliter (air)
(2) Coefficient of variation is the standard deviation
divided by the mean multiplied by 100
(3) Statistics exclude background samples

3-11
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Table 3.5

Metals Chemical Analyses
Angelica Street Ash Pile
October 31 - November 3, 1994

(Page 1 of 8)
Measured Sample Identification (Borhole # - Top - Bottom)

Parameter ' SB01-2-4 | SB01-6-8 | SB02-2-4 | SB02-8-9.5 | SB03-2-4 | SB04-2-4 | SB05-6-8 | SB06-6-8
Aluminum 27,500 28,800 27,700 27,500 29,100 29,700 28,500 30,400
Antimony 19.0 29.8 29.9 22.4 17.5 ND 15.6 16.1

Arsenic 13.6 12.7 13.9 13.7 13.1 12.7 ND 15.4
Barium 3,600 3,470 3,860 3,580 3,100 3,700 3,450 4,180
Beryllium 2.6 2.8 2.7 2.7 2.8 2.9 2.7 31
Cadmium 16.2 17.1 16.2 20.1 20.1 14.9 10.8 219
Calcium 71,200 64,500 71,400 70,200 82,600 72,300 97,000 70,300
Chromium 398 407 403 407 408 452 393 493
Cobalt 16.8 17.5 17.7 17.5 17.3 18.9 18.9 19
Copper 472 470 480 468 423 480 408 521
Iron 41,300 43,100 42,500 37,3060 42,400 45,300 45,200 47,100
Lead 418 456 460 465 502 462 387 501
Magnesium 5,830 5,830 6,060 5,760 6,290 6,310 7,310 6,540
Manganese 542 533 559 545 569 568 597 591
Mercury 0.15 0.22 0.17 0.20 0.21 0.14 ND 0.19
Nickel 104 111 108 109 106 116 110 121
Potassium 4,170 4,520 4,190 4,230 4,530 4,230 3,900 4,930
Selenium ND ND ND ND 0.49 ND ND ND
Silver ND ND ND ND ND ND 14.7 ND
Sodium 2,450 2,430 2,430 2,450 2,440 2,640 2,330 2,670
Thallium 0.53 0.70 0.54 0.77 0.59 0.53 ND 0.78
Vanadium 118 121 119 124 104 127 108 130
Zinc 2,360 2,500 2,500 2,660 3,160 2,640 2,670 3,040
Total Uranium * 15,800 12,000 9,030 15,000 6,690 17,400 13,100 19,700

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Table 3.5 - Continued
Metals Chemical Analyses

R

Angelica Street Ash Pile
October 31 - November 3, 1994
(Page 2 of 8)
Measured Sample Identification (Borhole # - Top - Bottom)

Parameter SB06-13-14 | SB07-2-4 | SB07-4-6 | SB08-0-2 | SB09-0-2 $B09-6-8 SB10-6-8 | SB11-0-2
Aluminum 15,800 28,600 29,100 25,500 31,700 27,500 30,900 31,300
Antimony ND 25.9 16.6 ND 233 21.8 16.1 17.7

Arsenic | 34 12.7 12.6 15.1 15.2 223 10.9 15.5
Barium 3,050 3,420 2,940 3,490 3,750 4,190 3,080 3,680
Beryllium ND 2.6 2.7 2.4 2.9 2.6 2.7 3.0
Cadmium 304 13.6 15.4 15.6 204 22.9 16.4 14.0
Calcium 221,000 79,160 98,100 75,300 73,600 86,400 70,000 79,600
Chromium 510 369 364 344 471 468 438 469
Cobait 12.2 17.5 17.3 16.4 17.6 17.7 17.7 18.8
Copper 609 438 405 427 507 552 448 462
Iron 30,900 41,800 42,800 33,900 46,100 42,700 44,000 46,300
Lead 542 424 441 417 513 490 444 399

Magnesium 8,560 6,440 6,690 5,890 6,360 6,800 5,710 6,720

Manganese 553 559 587 528 588 563 494 594
Mercury ND 0.15 0.14 0.19 0.23 0.20 ND 0.14
Nickel 111 101 101 97.2 121 123 109 121
Potassium ND 4,140 4,320 4,180 4,950 4,370 4,890 4,450
Selenium ND ND ND 1 ND 0 ND ND
Silver ND ND ND ND ND ND ND ND
Sodium 1,430 2,250 2,610 2,060 2,570 2,510 2,640 2,620
Thallium ND 0.44 0.48 0.66 0.64 0.64 0.62 0.52
Vanadium 45 107.0 98 102.0 126 110 121 128
Zinc 2,520 2,470 2,990 2,410 3,100 2,940 2,820 2,440
Total Uranium * 16,500 158,000 15,300 16,500 18,400 20,100 19,600 14,100

Notes: (1) All metals values reported in milligrams per kilogram dry weight
(2) Values reported in micrograms/kilogram dry weight
ND - Not Detectable NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples
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Table 3.5 - Continued
Metals Chemical Analyses
Angelica Street Ash Pile

October 31 - November 3, 1994
(Page 3 of 8)

Measured Sample Identification (Borhole # - Top - Bottom)
Parameter® SB11-4-6 | SB11-8-9 | SB12-0-2 | SB12-8-9 | SB13-0-2 | SB13-8-10 | SB14-0-2 SB14-4-6
Aluminum 28,900 27,400 27,100 28,100 28,600 30,800 30,200 29,500
Antimony ND 20.3 ND 16.1 16.4 ND ND 16.3
Arsenic 17.0 13.5 16.1 13.3 13.2 14.8 334 11.9
Barium 5,860 2,000 4,560 3,440 3,950 4,380 2,600 3,540
Beryllium 2.9 2.7 2.6 2.7 2.6 2.9 2.9 2.6
Cadmium 20.7 16.3 17.7 18.4 15.8 21.6 15.0 10.1
Calcium 61,800 94,500 84,000 71,400 81,800 79,200 108,000 86,700
Chromium 486 377 459 470 437 473 570 407
Cobalt 20.2 15.7 14.8 15.7 15.9 15.7 14.6 15.7
Copper 487 463 464 511 526 471 444 471
Iron 47,100 37,900 38,800 39,600 39,100 42,900 37,200 40,000
Lead 560 550 470 500 474 542 523 403
Magnesium 5,950 6,750 5,250 5,890 5,670 5,860 5,670 5,660
Manganese 489 539 627 505 583 629 551 534
Mercury 0.16 0.16 0.21 0.21 0.19 0.24 0.22 0.20
Nickel 115 133 111 123 119 118 169 113
Potassium 4,620 3,750 3,900 4,460 4,860 5,160 4,250 4,670
Selenium ND ND ND ND ND ND ND ND
Silver ND ND ND ND ND ND ND ND
Sodium 2,560 2,470 2,460 2,460 2,250 2,770 2,750 2,750
Thallium ND 0.59 ND 0.47 0.54 0.59 0.38 0.55
Vanadium 127 83.8 115 121 125 117 118 117
Zinc 3,880 1,990 4,310 2,820 2,630 4,050 2,210 2,700
Total Uranium * 20,000 15,600 13,000 14,900 20,400 19,200 14,800 19,600

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Metals Chemical Analyses
Angelica Street Ash Pile
October 31 - November 3, 1994
(Page 4 of 8)
Measured Sample Identification (Borhole # - Top - Bottom)

Parameter ' SB15-2-4 | SB15-6-8 | SB16-0-2 | SB16-8-9 | SB17-2-4 | SB17-6-8 SB18-4-6 SB18-6-8
Aluminum 28,600 24,900 26,200 31,800 27,800 28,600 28,700 27,900
Antimony 16.7 15.3 17.3 ND ND ND ND 16.3

Arsenic 15.7 28.5 11.1 11.2 18.2 16.6 17.2 16.6
Barium 5,540 3,970 2,920 3,090 3,370 4,680 4,590 4,450
Beryllium 2.7 2.1 2.4 2.8 2.6 3.5 2.7 2.6
Cadmium 20.1 19.7 7.8 9.3 20.8 24.6 19.4 17.4
Calcium 82,600 127,000 94,400 94,800 103,000 67,700 80,600 101,000
Chromium 470 505 346 413 449 515 460 453
Cobalt 16.4 12.9 16.2 18.1 13.5 16.5 16.2 15.5
Copper 532 534 405 436 473 555 548 506
fron 40,900 36,900 38,000 43,100 39,300 44,400 41,200 40,600
Lead 536 459 413 449 526 541 496 488

Magnesium 5,840 6,550 6,280 7,520 6,540 6,380 5,760 5,640

Manganese 624 617 596 645 590 636 608 674
Mercury 0.28 0.22 ND 0.20 0.23 0.35 0.16 0.22
Nickel 118 125 130 125 123 137 138 125
Potassium 4,610 3,340 3,590 4,430 3,920 4,570 4,320 4,370
Selenium 0.43 0.52 1.2 1.2 1.1 1.3 1.2 1.2
Silver ND ND ND ND ND ND ND ND
Sodium 2,540 2,300 1,850 2,530 2,820 2,600 2,310 2,310
Thallium 0.47 ND ND ND ND ND 0.50 ND
Vanadium 132 110 101 115 101 98.6 123 121
Zinc 4,330 3,370 2,350 2,410 3,350 3,050 3,360 3,460
Total Uranium * 23,200 16,000 16,000 13,000 19,600 17,300 20,100 44,000

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Table 3.5 - Continued

Metals Chemical Analyses
Angelica Street Ash Pile
October 31 - November 3, 1994
(Page 5 of 8)
Measured Sample Identification (Borhole # - Top - Bottom)

Parameter’ | SB19-0-2 | SB19-6-8 | SB20-0-2 | SB20-8-9 | SB22.2.4 | SB22-6.7 | SB33.3.4 | SB23.6.8
Aluminum 22,500 25,500 18,200 21,800 23,500 23,800 26,800 26,100
Antimony 151 16.6 12.4 14.6 15.2 15.7 17.0 ND

Arsenic 9.5 11.8 10.9 23.3 11.8 10.9 13.4 10.3
Barium 2,630 3,060 2,390 3,570 2,720 3,120 3310 3,440
Beryllium 2.1 2.3 1.7 1.8 2.1 2.3 2.5 2.3
Cadmium 5.9 7.5 10.2 12.7 14.4 114 17.0 7.1
Calcium 95,300 96,700 111,000 118,000 93,800 95,900 89,700 81,600
Chromium 290 317 283 400 363 371 431 347
Cobalt 13.7 14.7 10.2 11.8 12.9 13.5 15.2 15.0
Copper 346 387 316 471 427 411 470 395
Iron 30,500 34,400 30,560 34,400 32,800 33,600 36,200 39,000
Lead 309 363 431 432 413 509 466 359

Magnesium 5,220 6,060 27,500 6,770 18,400 6,220 5,510 5,930

Manganese 501 572 410 527 476 496 586 536
Mercury 0.22 0.23 0.24 0.25 0.19 0.16 0.20 ND
Nickel 96.3 103 75.5 114 103 97.8 107 98.2
Potassium 2,570 3,320 2,540 2,720 3,390 3,590 3,640 3,580
Selenium 1.2 1.0 0.38 0.76 1.4 1.0 0.98 1.1
Silver ND ND ND ND ND ND ND ND
Sodium 1,790 2,030 1,540 2,100 2,330 2,270 2,560 2,020
Thallium ND ND ND ND ND ND ND ND
Vanadium 98.4 100 91.0 94.2 110 122 118 99.1
Zinc 1,960 2,230 2,000 2,320 2,170 2,220 2,650 2,130
Total Uranium * 12,800 13,600 10,200 15,900 16,700 14,900 14,300 15,600

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Table 3.5 - Continued

Metals Chemical Analyses
Angelica Street Ash Pile

October 31 - November 3, 1994
(Page 6 of 8)

Measured Sample Identification (Borhole # - Top - Bottom)

Parameter’ SB24-12-4 | 5B24-6-8 | SB25-2-4 | SB25-6-8 | SB26-2-4 | SB26-4-6 | SB26-6-8 | SB27-2-4
Aluminum 29,500 31,200 28,800 18,300 29,500 NA 30,900 29,500
Antimony ND ND 13.5 ND 14.2 NA ND ND

Arsenic 11.3 11.5 11.5 14.3 11.1 NA 12.0 10.3
Barium 3,330 3,270 3,070 1,920 4,260 NA 3,270 3,260
Beryllium 2.6 2.8 2.5 1.7 2.6 NA 2.7 2.4
Cadmium 8.4 10.2 8.9 7.0 10.4 NA 10 7.6
Calcium 83,400 88,800 89,200 57,600 70,700 NA 82,300 89,600
Chromium 400 421 414 236 446 NA 428 428
Cobalt 14.7 15.4 14.7 10.7 15.7 NA 15.9 13.4
Copper 440 465 417 310 474 NA 457 419
Iron 40,200 42,400 38,000 31,800 41,900 NA 42,200 39,700
Lead 385 439 380 414 444 NA 453 361

Magnesium 5,860 6,530 5,490 4,210 5,430 NA 5,830 5,870

Manganese 558 609 544 424 542 NA 549 553
Mercury ND ND 0.16 0.48 0.17 NA ND 0.13
Nickel 116 124 106 80.2 118 NA 116 114
Potassium 4,810 4,650 4,300 2,650 4,310 NA 4,680 4,380
Selenium 1.3 0.89 1.1 1.0 0.93 NA 11 1.0
Silver ND ND ND ND ND NA ND ND
Sodium 2,330 2,560 2,560 1,570 2,370 NA 2,450 2,410
Thallium ND ND ND ND ND NA ND ND
Vanadium 111 109 110 59.0 120 NA 111 121
Zinc 2,350 2,620 2,660 1,550 2,910 NA 2,820 2,470
Total Uranium * 15,500 14,100 16,700 15,400 NA 28,300 17,200 13,700

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Table 3.5 - Continued
Metals Chemical Analyses
Angelica Street Ash Pile

October 31 - November 3, 1994
(Page 7 of 8)

Measured Sample Identification (Borhole # - Top - Bottom)
Parameter SB27-6-8 | SB28-2-4 | SB28-6-8 | SB29-2-4 | SB29-4-6 | SB30-2-4 | SB30-6-8 | SB31.2.4
Aluminum 28,200 26,000 27,600 28,100 28,700 29,800 33,200 29,600
Antimony ND 11.1 ND ND 11.1 ND ND ND
Arsenic 10.3 ND 11.6 10.1 ND 12.8 12.9 12.4
Barium 3,250 6,100 2,380 2,840 2,950 3,210 3,860 3,290
Beryllium 2.4 2.5 2.5 2.4 2.5 2.6 2.9 2.6
Cadmium 7.1 19.6 16.1 82 14.8 13.5 16.3 9.8
Calcium 84,600 63,300 68,000 80,900 67,200 77,200 82,400 83,900
Chromium 347 526 376 331 393 381 490 409
Cobalt 13.6 14.0 13.6 14.0 13.5 15.0 16.2 14.3
Copper 416 524 411 395 481 462 521 453
Iron 35,800 41,800 37,700 35,900 36,300 39,000 45,100 40,600
Lead 338 553 447 378 480 487 487 429
Magnesium 5,750 5,050 5,370 5,140 5,170 5,680 6,910 5,580
Manganese 496 545 481 496 480 550 643 527
Mercury 0.15 0.29 0.18 ND 0.17 0.20 0.18 0.15
Nickel 98.3 116 108 110 122 113 132 123
Potassium 4,210 3,820 4,850 3,880 4,540 4,950 5,330 4,370
Selenium 0.97 ND 1.2 0.82 ND 0.59 0.89 0.93
Silver ND 19.1 ND ND 16.7 ND ND ND
Sodium 2,550 2,190 2,730 2,140 2,470 2,380 2,960 2,460
Thallium ND ND ND ND ND 0.67 0.68 ND
Vanadium 107 142 89.3 101 108 105 122 108
Zinc 2,250 3,980 2,880 2,190 2,310 2,610 3,230 2,550
Total Uranium * 11,800 22,200 15,400 14,700 18,100 13,500 17,500 15,500

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Table 3.5 - Continued
Metals Chemical Analyses
Angelica Street Ash Pile
October 31 - November 3, 1994

(Page 8 of 8)
Measured Sample Identification (Borhole # - '-I-‘op - Bottom)
Parameter’ SB31-6-8 | SB32-2-4 | SB32-6-8 [ SB33-0-2 | SB33-8-10
Aluminum 31,900 31,400 28,900 26,000 28,400
Antimony ND ND 17.0 14.6 ND
Arsenic 13.5 11.0 14.6 10.5 16.8
Barium 4,090 3,520 4,370 2,860 3,460
Beryllium 2.8 2.6 2.8 2.3 2.3
Cadmium 18.5 9.5 17.9 6.3 9.2
Calcium 75,000 86,700 74,000 94,100 98,800
Chromium 519 451 438 437 431
Cobalt 14.6 14.2 15.4 15.0 134
Copper 501 444 484 355 440
Iron 45,300 42,000 40,400 41,500 40,600
Lead 534 409 546 336 387
Magnesium 5,850 5,810 5,710 5,420 7,080
Manganese 552 574 572 529 601
Mercury 0.65 ND 0.23 0.22 0.16
Nickel 128 123 110 112 123
Potassium 5,090 4,650 4,710 3,770 4,110
Selenium 1.0 0.81 0.89 1.3 1.1
Silver ND ND ND ND ND
Sodium 2,530 2,580 2,710 1,970 2,470
Thallium ND ND 0.88 ND 0.48
Vanadium 118 123 117 99.9 112
Zinc 4,070 2,880 3,840 2,430 2,660
Total Uranium * 22,000 17,700 18,100 11,900 13,500

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight
NA - Not Analyzed
Values in bold are maximum for all samples, values in italic are minimum for all samples

ND - Not Detectable
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Table 3.6
Total Metals Statistical Analysis
Angelica Street Ash Pile
October 31 - November 3, 1994

Standard Statistics Confidence Limits *
Measured [Number of] Minimum|Maximuny Standard| Coefficient Of 95% Confidence 90% Confidence
Parameter | Samples | Value Value | Mean [Median Deviation| Variation (%) *[Confidence] Upper Limit Lower Limi{Confidencd Upper Limit|Lower Limit
Aluminum 60 15,800 | 33,200 |27,807]28,600] 3,286.7 11.8 831.6 28,638 26,975 697.9 28,505 27,109
Antimony 60 11.1 29.9 162 | 15.2 3.9 24.2 1.0 17.2 15.2 0.8 17.0 15.4
Arsenic 60 0.4 34.0 137 | 12.9 5.7 41.8 1.5 15.2 12.3 1.2 14.9 12.5
Barium 60 1,920 6,100 | 3,538] 3440] 797.3 22.5 201.7 3,740 3,336 169.3 3,707 3,369
Beryllium 60 0.2 3.5 2.5 2.6 0.4 17.2 0.1 2.6 2.4 0.1 2.6 2.4
Cadmium 60 5.9 30.4 14.6 | 15.2 5.3 36.4 1.3 15.9 13.3 1.1 15.7 13.5
Calcium 60 57,600 | 221,000 | 86,347| 82,600] 22,276 25.8 5,636.6 91,983 80,710 4,730.4 91,077 81,616
Chromium 60 236 570 420 | 425 62.9 15.0 15.9 436 404 13.4 433 406
Cobalt 60 10.2 20.2 154 | 155 2.0 13.3 0.5 16.0 14.9 0.4 15.9 15.0
Copper 60 310 609 458 464 56.6 12.4 14.3 472 444 12.0 470 446
Iron 60 30,500 | 47,100 {39,822}40,500| 4164.6 10.5 1053.8 40,875 38,768 884.3 40,706 38,937
Lead 60 309 560 434 455 61.1 135 15.5 469 438 13.0 467 441
Magnesium 60 4,210 27,500 | 6,594 | 5,865 3,219 48.8 814.5 7,409 5,780 683.6 7,278 5911
Manganese 60 410 674 556 553 51.8 9.3 13.1 569 543 11.0 567 545
Mercury 60 0.12 0.65 020 | 0.19 0.08 41.0 0.02 0.22 0.18 0.02 0.22 0.18
Nickel 60 75.5 169 115 115 13.9 12.1 3.5 118 111 2.9 118 112
Potassium 60 1,230 5330 | 4,158 4,315 7289 17.5 184.4 4,342 3,973 154.8 4,312 4,003
Selenium 60 0.36 1.4 0.75 | 0.75 0.33 44.3 0.08 0.84 0.67 0.07 0.82 0.68
Silver 60 14.7 150 51.6 | 29.0 43.2 83.7 10.9 62.5 40.7 9.2 60.7 42.4
Sodium 60 1,430 2960 | 2388 2455 305.7 12.8 77.4 2,466 2,311 64.9 2,453 2,323
Thallium 60 0.33 0.88 049 | 0.46 0.12 24.6 0.03 0.52 0.46 0.03 0.52 0.47
Vanadium 60 44.5 142 111 112 15.8 14.3 4.0 115 107 34 114 107
Zinc 60 1,550 4330 |2,7741 2,645} 603.9 21.8 152.8 2,927 2,621 128.2 2,902 2,646
Total Uranium * 59 6,690 44,000 116,656 15,800] 5,030 30.2 1,283 17,940 15,373 1,077 17,733 15,579

Notes: (1) All metals values reported in milligrams per kilogram dry weight
(2) Values reported in micrograms/kilogram dry weight
(3) Coefficient of variation is the standard deviation divided by the mean
(4) Confidence is the confidence interval for a population mean and is calculated by the following equation:
For the 95% confidence - Conf. = +/- 1.96 [ standard deviation/(sample size)"* |
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limit, the concentration of the sample for the purpose of the statistical analysis was
assumed to equal the detection limit. This may skew the data toward higher
concentrations than are actually present. Silver was detected at concentrations greater
than the detection limit in only three samples. Therefore, the statistical analysis of silver
concentrations should be considered an upper limit. The laboratory report for the total
metals analysis is presented in Appendix C. Laboratory data for the total uranium analyses
are included in Appendix B.

Mean concentrations for the metals analyzed varied widely. The most abundant
metals were calcium, aluminum and iron. Coefficients of variation for the various metals
ranged from very low (iron, aluminum, nickel and copper) to very high (uranium and
silver). This indicates that the distribution of some metals is relatively homogeneous,
whereas others are heterogeneous. The mean concentration of arsenic, barium, cadmium,
chromium, lead, mercury and silver were greater in the solid (in parts per million) than the
regulatory levels allowed in leachate for the toxicity characteristic (40 CFR 261). Metals
in incinerator ash are typically in the oxide form, which has a very low solubility.

The mean arsenic concentration for the samples collected from the central portion of
the ash pile was 16.9 milligrams per kilogram (mg/kg) compared to 11.9 mg/kg for the
eastern portion of the pile. Vertical variation of arsenic concentrations appeared to be
insignificant. Cadmium concentrations in the samples from the western portion of the ash
pile were elevated in comparison to samples from the eastern portion of the pile. Mercury
concentrations of samples from both the central and eastern portions of the ash pile were
elevated with respect to the western portion of the pile. Barium, chromium and lead
concentrations were relatively consistent across the pile. Cadmium concentrations in
samples from the upper 4 feet of the pile averaged 13.5 mg/kg compared to an average
concentration of 15.1 mg/kg for samples below 4 feet. Mercury concentrations in samples
from depths below 6 feet were 0.22 mg/kg compared to 0.19 mg/kg for samples from
above 6 feet.

A total of 60 samples were analyzed for total uranium content. Laboratory results are
reported as concentrations in pg/kg. The reported concentrations can be converted into
an activity (in pCi/g) by multiplying by 6.9 x 10™. This conversion assumes a natural
distribution of uranium isotopes (D. Sears, Quanterra Labs, written communication).
Reported uranium concentrations had a very wide range. All of the uranium
concentrations reported were in the range of 6,690 to 45,000 pg/kg except for the sample
from SB-07-SS1-2-4, which had a reported concentration of 158,000 pg/kg (109 pCi/g).
The distribution of total uranium concentrations is shown in Figure 3.4. The reliability of
this value is considered suspect due to several factors. The presence of uranium at almost
four times the concentration of the next lowest sample should correlate with higher gross
alpha and gross beta activity. The gross alpha and gross beta activities measured for this
sample were both very close to the mean values for the respective parameters, and thus
are not considered to be elevated. Screening of the split spoon sample did not indicate an
elevated level of radioactivity. Therefore this single value is treated as an outlier, and was
not used in computing the statistics.

W:SLTMSD\ASHPILE\DRAFTRPT\FREPORT.DOC 3-21
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The mean uranium concentration of the samples analyzed from the ash pile was
16,700 ug/kg (12.2 pCi/g). The 95 percent confidence interval for the mean uranium
concentration ranges from 15,400 to 17,900 pg/kg (10.6 to 12.3 pCi/g). Variation of
uranium concentration vertically through the pile was insignificant. The mean uranium
concentration for samples from the central portion of the pile was 18,500 ug/kg (12.5
pCi/g). The samples from the western portion of the pile had a mean uranium
concentration of 15,100 pg/kg (10.4 pCi/g).

The field geologist placed a thermoluminescent detector (TLD) on his collar
throughout the field investigation. The TLD was used in this investigation due to the lack
of information about possible personnel exposures. This TLD was intended to determine
compliance with Nuclear Regulatory Commission guidelines concerning radiation
exposure to site workers. The TLD was worn for a total of 5 days at the site. Analysis of
the TLD indicated that the total dosage received was below detectable levels. The
laboratory reports that the minimum detectable radiation level is 10 millirem. Because no
exposure was detected, future work at the ash pile should not require monitoring with
TLDs.

3.2.2 TCLP Metals

TCLP extraction and analysis was performed on 10 samples. These analyses were
conducted to evaluate whether the ash might be considered to be a hazardous waste by
exhibiting the toxicity characteristic. The samples for which the TCLP analyses were
performed were selected based upon the results of the total metals analyses. Because total
metals analyses were completed on the sample prior to selection for TCLP analysis, the
holding times prior to extraction were exceeded. The holding time for extraction is based
on analyses for parameters that are not as stable as metals. The exceeded extraction
holding times are not likely to compromise the reliability of the results. Metals considered
most likely to leach with concentrations exceeding the toxicity characteristic included lead,
chromium and barium. Maximum reported total concentrations of these metals in mg/kg
(equivalent to parts per million) are 35 to 100 times the regulatory level for the TCLP
extract (in mg/L, also equivalent to parts per million). The samples submitted for analysis
were the samples with the highest concentrations of lead, chromium and barium.

Table 3.7 lists the results of the TCLP analyses. Laboratory reports for the analyses
are included as Appendix D. The analytical results for the TCLP analyses did not detect
any of the eight metals for which RCRA guidelines have been established in the extraction
fluids. These metals include arsenic, barium, cadmium, chromium, lead, mercury,
selenium and silver.  This indicates that although the ash contains significant
concentrations of these metals, they are in a form that is not readily leached from the ash.

33 VOLATILPiS / SEMIVOLATILES

Three samples were collected from the ash pile using a hand auger for volatile organic
compounds (VOCs) and semivolatile organic compounds (SVOCs) analyses. These
samples were collected to address concerns from MDNR personnel about vinyl chloride
and phenols surviving the incineration process. Sample HA1-3-4 was collected adjacent
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Table 3.7
Toxicity Characteristic Leaching Procedure (TCLP) Test Results
Angelica Street Ash Pile
October 31 - November 3, 1994

Measured | Detection | Regulatory Sample Identification (Boring # - Top - Bottom)

Parameter | Limit’ Level ' |SB11-4-6| SB13-8-10| SB14-0-2| SB15-2-4| SB22-6-7| SB17-2-4| SB17-6-8| SB28-2-4| SB31-6-8 §532-6-8
Arsenic 2.0 5.0 ND ND ND ND ND ND ND ND ND ND
Barium 0.80 100 ND ND ND ND ND ND ND ND ND ND

Cadmium 0.020 1.0 ND ND ND ND ND ND ND ND ND ND
Chromium 0.080 5.0 ND ND ND ND ND ND ND ND ND ND
Lead 0.40 5.0 ND ND ND ND ND ND ND ND ND ND
Mercury 0.0002 0.2 ND ND ND ND ND ND ND ND ND ND
Selenium 1.0 1.0 ND ND ND ND ND ND ND ND ND ND
Silver 0.040 5.0 ND ND ND ND ND ND ND ND ND ND

Notes: ND - Not Detected at the listed Detection Limit
(1) All reported values in milligrams/liter
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to SB-09. Samples HA2-3-4 and HA3-3-4 were collected adjacent to boreholes SB-17
and SB-28, respectively. None of the VOC’s that were analyzed were found at
concentrations at or above the detection limits for any of the three samples. Table 3.8 lists
several compounds that were detected in both the samples and the laboratory blank or
were qualified as estimated concentrations. These reported concentrations ranged from
equal to the detection limit to well below the detection limit.

Table 3.9 lists semivolatile target compounds that were detected in the analyses. All
compounds that were detected were identified by the laboratory as estimated (J). The
reported concentrations were below the reported detection limits for each compound. The
laboratory reports for VOCs and SVOCs are presented in Appendix E. None of the
compounds identified as a part of the VOC and SVOC analyses are considered significant
due to the very low reported concentration and the qualification of the results.

3.4 DUPLICATE ANALYSIS

Five samples were submitted to the laboratory in duplicate as a quality control check
of the analyses. The duplicate samples were given a sample identifier that was
indistinguishable to the laboratory from other samples. All five pairs of duplicate samples
were analyzed for gross alpha and gross beta activity. Three of the sample pairs were
analyzed for total metals and total uranium. Analytical results for the gross alpha and
gross beta analyses are presented in Table 3.10. The difference in the reported activity
was less than one standard deviation for each duplicate pair except for sample SB04-SS2-
6-7 and its duplicate SB04-5S3-9-10. The results for these samples differed by 15.6
pCi/g, compared to the standard deviation of 13.7 pCi/g.

Analytical results for the metals analyses for the duplicate pairs are presented in Table
3.11. In general, the difference between the reported concentration for the sample and its
duplicate were less than one standard deviation. The reported total uranium
concentrations for sample SB01-SS1-2-4 and its duplicate, SB01-S54-14-16, differed by
7,500 ng/kg, compared to the standard deviation of 5,030 ug/kg. It is important to note
that the relative percent difference between the samples was very high. Several metals had
differences slightly exceeding one standard deviation for the other two duplicate pairs.
These include iron, manganese and thallium for the duplicate pair from SB-08 and cobalt,
nickel and sodium for the duplicate pair from SB-16. The relative difference for these
analyses were much smaller than for the reported uranium results from the SB-01
duplicate pair. These results indicate that, in general, the accuracy and precision of the
analyses was adequate.

3.5 ASHPILE VOLUME

The volume of the Angelica Street ash pile was estimated based on the thickness of
ash identified in the boreholes and on the surveyed area of the pile. The measured
thickness of the ash at each borehole is shown in Figure 3.5. One of the early assumptions
about the pile was that it was constructed on a flat lot and would therefore have a
relatively flat base. Data obtained from the boreholes indicated that this was not the case,
but that the ash pile was placed on top of fill that was mounded on the site. The fill
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Table 3.8
Volatile Organic Chemical Analysis

Angelica Street Ash Pile
October 31 - November 3,1994

Detection

Measured Sample Identification
Parameter ! Limit ! HA1-3-4 HA2-3-4 HA3-3-4
Chloroethane 8 8B 1B 8B

Methylene Chloride 150 36BJ 38BJ 21BJ
Toluene 7 3] 3J 3]
1,1,2,2 Tetrachlorocthane 8 ND ND 1]
4-Methyl-2-Pentanone 75 ND ND 3J

Notes: (1) Values reported in micrograms/kilogram dry weight
ND - Not Detected at the reported Detection Limits (detection limits vary slightly)

J - Compound detected at an estimated concentration below detection limit

B - Compound detected in both sample and laboratory blank

FIELD\WVOC.XIL.S\WOCS
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Table 3.9
Semivolatile Organic Chemical Analysis
Angelica Street Ash Pile
October 31 - November 3, 1994

Measured Detection Sample Identification
Parameter ! Limit' | HA1-3-4 | HA2-3-4 | HA3-3-4
4-Methylphenol 490 140J) ND ND
Fluoranthene 490 75) 140] 110J
Pyrene 490 68J 150] 110J
Butylbenzylphthalate 490 230BJ 380BJ 240BJ
bis(2-ethylhexyl)Phthalate 490 100J 130J 160J
Phenanthrene 490 ND 74) ND
Benzo(a)Anthracene 490 ND 60J ND
Benzo(b)Fluoranthene 490 ND 140] ND
Benzo(a)Pyrene 490 ND 53] ND
4-Chloroaniline 490 ND ND 350
Chrysene 490 ND 1001 78]

Notes: (1) Values reported in micrograms/kilogram dry weight
ND - Not Detected at the reported Detection Limits (detection limits vary slightly)

J - Compound detected at an estimated concentration below detection limit
B - Compound detected in both sample and laboratory blank

FIELD\WVOC.XLS\SVOCS
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Table 3.10

Duplicate Gross Alpha and Gross Beta Analyses

Angelica Street Ash Pile

October 31 - November 3, 1994

Measured Parameter

Duplicate Pair Gross Alpha ’ Gross Beta '
SB01-2-4 50.0 50.4
SB01-14-16 45.8 46.1
SB04-6-7 59.4 47.4
SB04-9-10 75.0 47.7
SB08-0-2 60.3 43.1
SB08-16-18 69.4 38.7
SB12-0-2 48.0 43.5
SB12-10-12 43.8 49.3
SB16-0-2 49.8 42.7
SB16-10-12 58.2 37.8

Notes: (1) All values reported in pCi/gram
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Table 3.11
Duplicate Metals Analyses
Angelica Street Ash Pile

October 31 - November 3, 1994

Measured Duplicate Pairs
Parameter SB01-2-4 | SB0O1-14-16]} SB08-0-2 | SB08-16-18] SB16-0-2 | SB16-10-12
Aluminum 27,500 27,400 25,500 28,700 26,200 26,600
Antimony 19.0 ND ND 17.0 17.3 ND
Aursenic 13.6 17.0 15.1 15.7 11.1 12.0
Barium 3,600 3,710 3,490 3,390 2,920 3,320
Beryllium 2.6 2.5 2.4 2.6 2.4 2.3
Cadmium 16.2 15.3 15.6 14.8 7.8 8.5
Calcium 71,200 78,400 75,300 81,100 94,400 91,500
Chromium 398 405 344 396 346 361
Cobalt 16.8 17.2 16.4 17.9 16.2 14.0
Copper 472 471 427 451 405 411
Iron 41,300 41,600 33,900 43,200 38,000 36,600
Lead 418 408 417 433 413 418
Magnesium 5,830 6,200 5,890 6,600 6,280 6,110
Manganese 542 549 528 588 596 576
Mercury 0.15 0.17 0.19 0.17 ND ND
Nickel 104 108 97.2 110 130 106
Potassium 4,170 4,350 4,180 4,870 3,590 3,980
Selenium ND ND 0.55 ND 1.2 1.1
Silver ND ND ND ND ND ND
Sodium 2,450 2,310 2,060 2,120 1,850 2,210
Thallium 0.53 0.52 0.66 0.42 ND ND
Vanadium 118 109 102 105 101 87.0
Zinc 2,360 2,530 2,410 2,470 2,350 2,560
Total Uranium 2 15,800 8,300 16,500 16,100 16,000 14,200

Notes: (1) All metals values reported in milligrams per kilogram dry weight

(2) Values reported in micrograms/kilogram dry weight

ND - Not Detectable
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appeared to contain normal construction debris, coal fragments and soil. Figure 3.6 shows
the elevation of the bottom of the ash pile. There is an obvious mound located near the
center of the pile. Observations during the installation of the boreholes indicate that the
ramp that bisects the ash pile contains no ash, but is basically the top of the mound shown
in Figure 3.6. One result of this finding is that the estimated volume of the ash in the pile
is less than was initially anticipated.

Theissian polygons were constructed on the surveyed map of the borehole locations.
The area of each polygon was measured with a planimater. The area of the polygon was
multiplied by the measured thickness of the ash to determine the volume associated with
each polygon. The volume of each polygon was added to determine the volume of the ash
pile. The area of the edge polygons was measured in two ways. The first was to consider
the polygon to extend to the edge of the ash pile footprint. This will tend to slightly
overestimate the ash volume because the slope at the edge of the pile is not accounted for.
The ash pile volume estimated using these measurements should be considered to be an
upper limit. The volume of the ash in the pile not taking the edge slope into consideration
is estimated to be 73,266 cubic yards. A second way in which the area of the edge
polygons were measured was to measure to the estimated midpoint of the slope. This
method considers the thinning of the pile at the edge, and may be a more accurate
estimation of the volume of the ash pile. The volume estimated from the measurements to
the midpoint of the edge slope is 60,440 cubic yards. Initial estimates of the ash volume
were approximately 90,000 cubic yards, based on the assumption of a flat bottom. The
pile also contains approximately 16,000 yards of fill. The fill appeared to be comprised of
normal construction debris, soil and coal fragments. Verification of the content of the fill
is recommended during relocation of the pile.
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4. REGULATORY ANALYSIS

4.1 INTRODUCTION

MSD wishes to dispose of the ash at the Prospect Hill Landfill. The purpose of this
regulatory analysis is to evaluate any regulations that would prevent disposal at this
facility. The Prospect Hill Landfill is permitted for the disposal of municipal sewage
sludge incinerator ash and construction debris not containing wood or metal under rules of
the Missouri Department of Natural Resources (MDNR), Solid Waste Management
Program. The MDNR was contacted to determine if there are any provisions which
would prohibit disposal of the ash from the Angelica Street site. Two issues of concern
identified by the Solid Waste Management Program were the radioactivity and the
possibility that the material would be classified as a hazardous waste under the Resource
Conservation and Recovery Act (S. Jones, MDNR, Solid Waste Management Program,

pers. commun., 1994).

4.2 METALS

Disposal of the ash in the Angelica Street pile could potentially be regulated under the
Resource Conservation and Recovery Act (RCRA). The ash would be considered a
hazardous waste if it exhibits ignitability, corrosivity, reactivity or toxicity characteristics.
The fact that the sludge was incinerated to generate the ash indicates that the ash is not
ignitable or reactive. If the ash were corrosive, the TCLP results would indicate leaching.
Sampling of the ash as a part of this investigation was intended to evaluate whether the
metals content of the ash would result in the ash meeting the definition of toxicity. The
definition of toxicity is based on concentrations of specific chemicals in leachate obtained
from the sample. The chemical list is given in 40 CFR 261. Based upon the concentration
of total metals in the ash samples, TCLP analyses were conducted to evaluate whether the
leachate would contain concentrations that are above the thresholds given in 40 CFR 261.
The results of the TCLP analysis indicated that the ash does not exceed any of the toxicity

thresholds for metals.

4.3 ORGANIC COMPOUNDS

Discussions with the MDNR Hazardous Waste Enforcement Unit indicated a concern
that phenols or vinyl chloride may have survived the incineration process (T. Judge,
MDNR, Hazardous Waste Enforcement Unit, pers. commun., 1994). Three samples were
collected and analyzed for volatile organic compounds and semivolatile organic
compounds.  Volatile or semi-volatile organic compounds were not detected at
concentrations greater than the detection limit. Therefore, the ash does not meet the
definition of a hazardous waste with respect to RCRA.
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4.4 RADIOACTIVITY

Guidelines or regulations do not exist which apply to radioactivity in incinerator ash
from municipal sewage sludge. Reports that the EPA has proposed a standard could not
be verified. The EPA, NRC and the Water Environment Federation are working on
drafting guidance for radioactivity in wastewater solids (G. Cooper, EPA, Existing
Chemicals Branch, pers. commun., 1995). The first draft of the proposed guidance is
anticipated in July 1995.

The EPA has prepared a working draft of a proposed Radiation Site Cleanup
Regulation. Review of this draft indicates that the EPA will base cleanup levels on site-
specific risk based analysis rather than specific activity or concentration based guidelines.
The working draft proposes cleanup to a level that would limit dosages to any member of
the public to 15 millirem per year from all potential pathways under a residential land use
scenario. This generally corresponds to a risk level of 1 x 10™. How this standard would
relate to the ash at the Angelica Street site is not known, as risk assessment was beyond
the scope of this investigation.

The NRC has developed proposed guidelines for the decommissioning of licensed
sites. The guidelines are different if the source is natural uranium than if the source is
enriched uranium. For a natural uranium source the criteria for unrestricted release of the
site is 10 pCi/g total uranium. For an enriched uranium source, the criteria is 30 pCi/g.
These values are above background (R. Glinski, NRC, Decommissioning Section, pers.
commun., 1995). Typical background concentrations range from 0.5 to 2.5 pCi/g. Based
on this information, the ash in the Angelica Street pile would be very close to this
guideline. It is important to note that the Angelica Street site has never been an NRC
licensed facility. After considering the results of this investigation, Mr. Glinski notified
Parsons Engineering Science that the radiation levels that were detected were below the
Decommissioning Section’s level of concern.

Given the lack of concentration or activity based guidelines, it is important to evaluate
the cleanup criteria established or proposed for cleanups of nearby sites. The Formerly
Used Site Remedial Action Program (FUSRAP) is proposing to clean up a number of sites
in the metropolitan St. Louis area that contain contaminants from the processing of
nuclear materials. Proposed cleanup criteria for this work are 100 pCi/g total uranium,
and 50 pCi/g U**® (compared to approximately 12 pCi/g total uranium from the Angelica
Street site). These action levels will have to be approved by the EPA. The MDNR has
been given the opportunity to comment on the cleanup levels, but has no regulatory
authority. These cleanup levels were selected based on risk analysis, and are considered to
be protective of the public health. Every effort will be made to leave soils containing
levels of radioactivity above background but below the action levels in place (D. Addler,

DOE, FUSRAP project, pers. commun., 1995).

Cleanup criteria for uranium at the Weldon Springs site are based on a site-specific
risk assessment. The action level for uranium (specifically U**®) is 120 pCi/g.
Background concentrations for uranium at the Weldon Springs site are approximately 1.2
pCi/g. Cleanup criteria for radium and thorium are based upon standards included in the
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Uranium and Thorium Mill Tailings rule, 40 CFR 192. The standard for both radium and
thorium is 5 pCi/g above background. Considering backgrounds concentration of 1.5
pCi/g for both radium and thorium, the cleanup criteria is 6.5 pCi/g (J. Bennett, MK
Ferguson, Documentation Group, pers. commun., 1995). Reported uranium activities for
the samples from the Angelica Street site averaged 12.2 pCi/g, which is considerably
lower than the risk-based cleanup standards developed for the two large scale cleanups
being conducted in the area.

4.5 CONCLUSIONS

The Resource Conservation and Recovery Act (RCRA) establishes regulatory
guidelines for the definition of a hazardous waste. The results of this investigation
indicate that the ash in the Angelica Street pile is not a hazardous waste with respect to
RCRA. Metals were detected in the ash as expected for residues from the incineration
process. The metals were in an oxidized state that was not mobile.

There are no regulations that directly regulate the disposal of incinerator ash
containing radioactive isotopes. The ash from the Angelica Street pile lower levels of
radioactivity than proposed guidelines for the decommissioning of nuclear processing
facilities licensed by the NRC. The ash is well below the cleanup criteria proposed for the
FUSRAP cleanup. The ash also meets cleanup standards established for the Weldon
Springs site. The cleanup criteria for both of these cleanups are based on site specific risk
assessments.

The review of regulatory requirements indicates that there are no known regulations
that would prevent disposal of the ash in the Prospect Hill Landfill.
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5. ASH REMOVAL

Analyses of samples from the Angelica Street ash pile indicate that the samples
contain slightly more radioactivity than the ash currently being generated by the
incinerator at the Bissell Point Treatment Plant. The gross alpha activity of the ash is
approximately two times the level considered to be background at the Weldon Springs
site. Although the radioactivity is slightly elevated, it is not at a level that would require
the ash to be handled as a radioactive material. Analysis of the ash for the toxicity
characteristic indicated that metals were not likely to leach from the ash. In order to allow
the Angelica Street property to be put to different uses, it is recommended that the ash be
moved to the Metropolitan St. Louis Sewer District’s Prospect Hill Ash Landfill.

Transferring the ash from the Angelica Street pile to the Prospect Hill Landfill should
be conducted in a similar manner as the transfer of the ash currently in the ash ponds.
Front-end loaders are used to place the ash from the ponds into dump trucks. When full,
the load in the truck is covered and the ash is hauled to the Prospect Hill Landfill. At the
landfill, the ash is dumped. When the ash reaches the desired thickness, the cover of the
landfill is installed. The additional risk of moving the Angelica Street pile compared to ash
from the Bissell Point ash ponds is minimal due to the only slight increase in radioactivity.

Because the ash is being removed from a topographically high area rather than the
depression of the ash pond, efforts should be made to minimize the potential for the ash to
blow away. These efforts should include expedited transfer of the ash and possibly
wetting down the ash surface to minimize blowing. Site workers should be prepared to
use air purifying respirators with particulate cartridges if blowing ash becomes a problem
(this recommendation should be applied to removal of the ash from the ponds also). If
blowing of the load in the dump truck is noted in transit to the landfill, a water spray can
be set up to wet the upper surface of the ash prior to the truck leaving the ash pile.
Personnel at the landfill should watch for signs that the ash is blowing excessively prior to
installation of the cover. If excessive blowing is noted, the surface should be wetted or a
thin covering of soil should be placed on the ash.

The need for thermoluminescent detectors (TLDs) during the excavation of the ash
was not indicated by the data collected as a part of this investigation.
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6. SUMMARY AND CONCLUSIONS

The ash pile on the Metropolitan St. Louis Sewer District’s Angelica Street property
was constructed in the early 1980°s. The ash in the pile was generated early in the
operation of the Bissell Point Treatment Plant. Since the middle 1980’s, ash from the
Bissell Point Treatment Plant has been disposed of at the Prospect Hill Landfill, which is
operated by the Metropolitan Sewer District (MSD) for this purpose. The character of
the ash at the Angelica Street location may be different from the ash that has been
disposed of at the Prospect Hill Landfill. Metals pretreatment processes have been
instituted to reduce the metals content of the wastewater (and the resulting ash) and the
potential for release of wastewater that could potentially contain radionuclides has
decreased since the ash in the Angelica Street pile was generated.

MSD would like to move the ash at the Angelica Street site to the Prospect Hill
Landfill. In order to confirm that this is an appropriate disposal option, the characteristics
of the ash needed to be established. The concentration of total metals and the level of
radioactivity were determined by sampling and analysis of the Angelica Street ash pile. A
total of 78 samples were analyzed for gross alpha activity and gross beta activity. Total
metals analyses were conducted on 60 samples. The samples submitted for analysis were
collected from 32 boreholes distributed throughout the ash pile to assess variation of the
characteristics of the ash across the pile. Samples were also collected from a range of
depths within the pile so that vertical variations in metals content or level of radioactivity
could be assessed.

The total metals analyses indicated that the ash could exhibit the toxicity characteristic
(with respect to 40 CFR 261) if the metals were leachable. Ten of the ash samples with
the highest total metals concentrations were analyzed using the TCLP procedure to
evaluate whether the material exhibited the toxicity characteristic. None of the leachate
generated from the TCLP procedure contained detectable concentrations of metals. This
indicates that the ash is not a hazardous waste as defined under the Resource
Conservation and Recovery Act (RCRA). Therefore metals content is not a factor in the
selection of a disposal alternative.

The laboratory results for gross alpha and gross beta activity indicated that the ash
pile contained slightly elevated levels of radioactivity. The average gross alpha activity
was 51 pCi/g. This appears to be about two times the gross alpha activity that is
considered to be background at the Weldon Springs Site. Three samples of ash that were
recently generated indicated an average gross alpha activity of 27 pCi/g, which is in the
same range as the reported background concentration. The small standard deviation and
relatively small range of reported gross alpha activities indicates that the alpha activity in
the ash pile is relatively uniform. Gross beta activity in the ash pile averaged 43 pCi/g.
The background ash samples averaged 31 pCi/g. Thus, the beta activity in the ash pile is
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only slightly greater than the activity in the recently produced ash. The range and standard
deviation was smaller for gross beta analyses than for gross alpha analyses. This confirms
that the level of radioactivity in the ash pile is relatively homogenous.

Uranium concentrations reported for the samples from the ash pile varied over a
wider range than other parameters, particularly gross alpha and gross beta. The average
concentration reported was 16,000 pug/kg. This reported average excludes one sample
which appeared to be an anomalous report. The reported uranium concentration was
considered anomalous due to the fact that there was no indication of elevated radioactivity
from the screening of the sample with a radiation detector and that the gross alpha activity
and the gross beta activity were not elevated. In terms of activity, the uranium content
averaged 11.5 pCi/g. Measurements of radon emanating from the ash pile indicated that
radon concentrations confined at the surface of the ash pile averaged approximately ten
times the average of the two background samples. The average radon concentration on
the ash pile was approximately twice the concentration of a background sample reported
in the Lemay area of south county. Two factors that contribute to the elevated radon
concentrations on the ash pile are the slightly elevated radioactivity in the ash pile and the
high permeability of the ash.

Definitive standards for disposal of materials containing low levels of radioactivity
have not been established. One problem with developing a guideline is that all materials
contain some natural radioactivity. Background levels of radioactivity vary widely across
the country. Proposed cleanup standards for the Formerly Used Site Remediation Action
Program (FUSRAP) sites in the metropolitan St. Louis area are 100 pCi/g total uranium
and 50 pCi/g U**. The reported uranium activity of the samples from the ash pile average
an order of magnitude below the proposed FUSRAP action level.

Removal of the ash from the Angelica Street site to the MSD’s Prospect Hill Landfill
is reasonable disposal alternative since the ash is not a hazardous waste and since the
radioactivity level is only slightly elevated above background. The low levels of
radioactivity in the ash will not require special measures during removal and disposal in
the Prospect Hill Landfill. Dust control measures may be needed to control blowing ash
during loading due to the higher topographic position of the Angelica Street pile.
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Parsons Engineering Science Log of Boring SB-0f
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Near C-6
PROJECT NOQ.. 726589.01000 SURFACE ELEVATION: 116.86 ft. MSL
DATE STARTED: 3/ October 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3/ October 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: /2.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ®
g | E S8
,i L P 22 GEOLOGIC DESCRIPTION REMARKS
o s e %] wi x =
i & * 3 PROFILE a 3
a. D X o ] «f —
wil = i | o
Qe »n i3] > g 50} © o
3.3 21 Fmm— ASH, compact, very fine SAND to SILT, 30% recovery spoons
B 3.4 non-cohesive, damp, medium to dark gray. hammered |
331 AN 20 e 40% recovery -
1 2-4 12 4
554
14-16
T ss2 {33, ] 27 e 20% recovery .
4-6 | 4,5
5+ .
7 ss3 3,3, 18 p———— 20% recovery 1
1 6-8 35 ‘
R 512, 20 iem—" 80% recovery 1
12,13 7 FILL at 8.5 ft, SILT, little SAND {coarse) and
7 v, 7, GRAVEL, compact, non-cohesive, moist, dark ]
7y brown.
IO'—' 7 //Z//' . . -
oy Yy FILL, SILT and SAND with little GRAVEL,
N 217 S compact, non-cohesive, moist brown to grayish ]
%% brown.
A 7y
Total Depth 12.0 feet, 7
15 -
20— -
251 -

Page 1 of 1
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Parsons Engineering Science Log of Boring SB-02
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: West of C-5
PROJECT NO.: 726589.01000 SURFACE ELEVATION: 116.91 Ft. MSL
DATE STARTED: 31 October 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3/ October 1994 STATIC WATER LEVEL:
ORILLING METHOD: Holiow Stem Auger/Split-Spoon TOTAL DEPTH: /2.0 Feet
ORILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad {microRem/Hr) ®
s | R
i I el 3 GEOLOGIC DESCRIPTION REMARKS
T = 73] w x o
=l 2 | €14 PROFILE & |0
[ T x o oud < oy
W « ] < v o
[ e 172] a > g 50 © 172
1.2, 21 p—— ASH, loose, SILT to SAND (fine), 10% recavery Spoons driven
_ . non-cohesive, medium to dark gray. with hammer. R
Tosst |, {7 p— 10% recovery 1
J2-a iy -
7 11, 22 ” 25% recovery 7
2,
5 N
N $s2 | 1.2, 20 — 20% recovery ]
] 6-8 |2 i
1 583 2,3, 13 He— 70% recovery h
18-85 35 -
10— 7] FILL at 9.6 ft. SAND, some SILT, compact, =
8,8, 18— O30 damp, light reddish brown. BOX recovery
8.8 L /Z 4
- /'/, V4 -4
s
7 Total Depth 12.0 feet. T
15— -
20 -
25— —

Page ! of |
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Parsons Engineering Science Log of Boring SB-03
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Between C-2 and C-3
PROJECT NO.. 726588.01000 SURFACE ELEVATION: 112.77 ft. MSL
DATE STARTED: 3/ October 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3! October 1994 STATIC WATER LEVEL:
ORILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 8.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ©

s | & S 13

2 lo|, o | = GEOLOGIC DESCRIPTION REMARKS
o = -k 2} w I [
el | €1y PROFILE & | o
a- "5 x o —d « b
Ll g5 Y —d <g o o
(=1 [72) 5] > |g 501 © w

11, 17 AGH, loose, SILT and SAND (fine), dark gray, 10% recovery spoons

. 4, damp. hammered ]

1 ss51 2.1, 17 10% recovery 7

124 ] 1 |

T 832 122 14 5 Interlayered ASH and FILL. 60% recovery .

4-6 | 35 7
5— : ]
/'/
] 3,6, 14 s 7] FILL at 6.2 ft. FILL, SILT and SAND, compact, 80% recovery 7
7.9 vy damp, yellowish brown.
g / // y -
/Z//'

7 R Total Depth 8.0 feet. 7
10— -
15— -
20 .
25— -~

Page 1 of |
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Parsons Engineering Science Log of Boring SB-04
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile , LOCATION: West of D-3
PROJECT NO.. 726588.01000 SURFACE ELEVATION: 114.64 ft. MSL
DATE STARTED: 3/ October 1994 INITIAL WATER LEVEL:
DATE FINISHED: 31 October 1994 STATIC WATER LEVEL:
DRILLING METHQD: Hoilow Stem Auger/Split-Spoon TOTAL DEPTH: 8.0 Feet
ORILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ©

s | & S8

a2l S0 GEOLOGIC DESCRIPTION REMARKS
T ] (%] w x @
=l & | €14 PROFILE ol
oy x [} ] < =
L qy T o =L o (o]
Q| 0 [35) > g 50 © v

1.2, 13— ASH, SILT and SAND, loose, damp, dark gray 0% recovery, spoons

. 2,2 to dark brown. hammered i

T sst 2,2, 20 —— 20% recovery .

] 2-4 |24 |

i 2.2, 18 jeusmmES 20% recovery 1
5 35 N

7 832 11 24 P 60% recovery 1

6-7 113,15 .

‘1 853 30 FILL at 6.9 ft., SILT, some SAND, medium to .

9~10 ¥ dark brown, compact, damp.

1 Total Depth 8.0 feet. )
10 —
15 -
20— -
25— ]

- 4

Page fof 1
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Parsons Engineering Science Log of Boring SB-05
St. Louis, Missouri
' PROJECT: MSD Angelica St. Ash Pile LOCATION: Near D-5
PROJECT NO.: 726588.01000 SURFACE ELEVATION: 117.19 ft. MSL
DATE STARTED: 31 October 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3/ October 1994 STATIC WATER LEVEL:
% DRILLING METHOD: Hollow Stem Auger/Split—Spoon TOTAL DEPTH: 10.0 Feet
ORILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ©
s |z 2| g
alela ol 3 GEOLOGIC DESCRIPTION REMARKS
T - %] ] T o
& |21y PROFILE e
8- 5 x o wd ¢ =1
[TT <€ pur] < & o
[ 3 [+33 > |0 50] O [7]
22 [—— ASH, SILT and SAND, ioose, damp, dark gray 0 recovery, sample grabbed
N to dark brown. from cuttings i
7 ssi 31 Eem— 25% recovery, pushed all
2-4 spoons
] 20 pemE— 10% recovery 1
5 -
7 ss2 27 20% recovery -
| 8-8 -
Y 7 FILL at 8.5 ft, SILT, and SAND, compact,
7 ., 7y yellowish brown and reddish brown in pods, ]
o moist.
10 ¢ s ..
Total Depth 10.0 feet.
15— _
20 -
25— -

Page ! of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-06

PROJECT: MSD Angelica St. Ash Pile

LOCATION: Near E~4

PROJECT NO.: 726588.01000

SURFACE ELEVATION: 1/6.95 ft. MSL

DATE STARTED: 1 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: | November 1994

STATIC WATER LEVEL:

ORILLING METHOD: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: 26.0 Feet

DRILLING COMPANY: Burlington Environmental

GEOLQGIST: Lee Gorday

GEOLOGIC DESCRIPTION

REMARKS

Rad {microRem/Hr) ©
d -4 [ w
Z - il B
w il 9 g
z g | ¢ |y PROFILE = |
[ FJ. x (] wond < e
wyl = - 1= x| o
3 e %3] [is] > i 50| & 2
23 pansmmmEg
T osst 14
1 2-4
T 17 i
5..
T ss2 10 e——
68~-8
) 10 E—
s
— 5%
10 7.4, 20 e /x//
i 17,18 /7]
Z//"/.‘
- 3
5,8, {6 =g S
| 7.7 27
353 ‘/;,/‘/.
13~14 S
T 56, | 21— 55
v
7.7 7
T 57 21 E—— oL
o 27
1 12 )
2,7
7y
} 2.3, | 10 e—— v,
B 4,5 //7./’
7.
20— 6%
46, 14 e
57 Ly
. 5
77
) 15,7, fz/yz/
.. 89 o5
/‘/[/‘/
947
7 3.6, 14 jeem ‘/.[j/.
3'6 A "
25— 5
27

ASH, SILT and SAND (fine), Ioose, damp, dark
gfay‘_

FILL at 9.3 ft., SILT, some SAND, compact,
dark grayish brown.

FILL, SILT, some SAND, limonite staining,
medium~dark brown, compact, damp.

SAND and SILT, compact, brown, interbedded
with SILT, uniform light gray.

SILT, uniform light gray, moderately compact,
damp.

FILL, SAND and GRAVEL, very dark gray to
black, manganese staining, rock fragments.

FILL, SILT, compact, uniform olive color, damp.

FILL, COAL and WOOD fragments, some SAND
{coarse), moist.

Total Depth 26.0 feet.

40% recovery, spoons
pushed to 3 depth of 1C
fegt

20% recovery

B0% recovery

40% recovery

100% recovery

40% recovery, spoons

hammered below 10 feet

100% recovery

100% recovery

50% recovery

BOX recovery

70% recovery

no recovery

- o

Page | of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-07

PROJECT: MSD Angelica St. Ash Pile

LOCATION: Between E~3 and F-3

PROJECT NO.:  726588.01000

SURFACE ELEVATION: 114.33 ft. MSL

DATE STARTED: 1 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: ! November 1994

STATIC WATER LEVEL:

DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 18.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ©
s |z S|4
z o =1 a
w iln [0 B GEOLOGIC DESCRIPTION REMARKS
o ] 2] L X ©
- & z |5 PROFILE a
- N1d E [~ ] << =
Wwel = o | = ' c | o
(= %] @ > {0 50 @ @
2 - ASH, SILT, ivose, dark gray, damp 50% recovery, spoons
pushed to a depth of 8
- feet 7
1 sst 17 I 40% recovery .
4 2-4 ]
7l ss2 15 [ 20% recovery 7
4-8
55— -
] 13— 30% recovery -
- 7, FILL at 6.7 ft, SILT, some SAND, compact, i
77/2 damp, moderate brown,
. ST .
30,31] 10 m=m 7,7 BO% reccovery, spoons
OV nammered below 8 feet
4 32,33 /77/ |
'/./ Z’
— - s
10 8,12, 12—y o3¢ FILL, SILT, some SAND, compact, damp, 40% recovery -
10,10 7/’/. moderate brown, one zone of SILT, light gray,
n 2 very uniform texture and color 7
s
L
§ 3.4, 1t 55 FILL, SAND and SILT, well graded, olive. 30% recovery 1
s
- 7 7/77 FILL, SILT, dark gray, damp, moderately .
o compact.
- i ]
8,7, 15 [— “a FILL, SAND and GRAVEL ({fine), black, organic, 20% recovery
7.5 00 interbedded with SAND and SILT, olive brown.
15— . 59 —_
00
. 3,3, | 14 peem ©. .49 FILL, SAND and GRAVEL, organic, with brick 25% recovery N
4,7 éQ-QC fragments.
- s A
00
- X i
20— —
25— -

Page 1 of |
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Sta{sprlg Engmeermg Science Log of Boring SB-08
. LOUWS, Missouri
PROJECT. MSD Angelica 5t. Ash Pile LOCATION: Between F~3 and G4
PROJECT NO.: 726589.01000 SURFACE ELEVATION: 117.58 ft. MSL
OATE STARTED: ! November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 1 November 1994 STATIC WATER LEVEL:
URILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL BEPTH: /6.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ®
g | & S1a
2
w L1 s o= GEOLOGIC DESCRIPTION REMARKS
x por %] i x =
= B x| 3 PROFILE -l B
el 2 1S |2 |8
[ 7] o0 > |0 50] @ w
S5t 2 ASH, SILT, dark gray, loose, damp. 60% recovery, spoons
1 0-2 pushed to depth of 10 feet
554 “
16-18
] 1 pre= 30% recovery b
. hard zone at 2.8 feet
7 10 ==m 10% recovery 7]
5+ -
7 ss2 14— 40% recovery 1
1 6-8 ]
T jrg - | 60% recovery N
" 7 FILL at 8.7 ft, SAND, some SILT, compact «
/y://z reddish brown.
10 3.4 15 hm—m /7-,:/1 30% recavery, spoons -
65 7 hammergd below 10 feet
. ’ e 4
v,
T 1,3, 17— '/z:" FILL, SILT, some SAND, dark reddish brown. 25% recovery -
i 4,5 [ Oss ~
‘//x
SO
7 3,3, 13 " K// FILL, SILT, some SAND, dark reddish brown 20% recovery 7
3,4 ‘7 and light gray wet, rock in sampler shoe. Total
15 7 Depth 16.0 feet. -
. é A//A |
20— -
25— .

Page 1 of |
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Parsons Engineering Science Log of Boring SB-09
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Between F~4 and F-§
PROJECT NO.: 726589.01000 SURFACE ELEVATION: /f6.14 ft. MSL
OATE STARTED: [ November 1994 INITIAL WATER LEVEL:
DATE FINISHED: [/November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: /6.0 Feet
CRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
) Rad (microRem/Hr) ®
s | S| 3
i i I3 o= GEOLOGIC DESCRIPTION REMARKS
x e %] w x ©
- & z > PROFILE a »
a G x o — < Fe)
W og << o] < [+ o
[ %] @ > iy 501 @ 2
SSH {0 psm ASH, SILT, medium gray, damp, icose. 30% recovery, spoons
4 0-2 pushed to 10 feet ]
] 15 70% recovery .
B 15 P 10% recavery 1
5+ -
1 ss2 12 F— 80% recovery -
| 6-8 -
T 13 = 60% recovery 1
10 7,30,| 13 mmmm = 7 FILL at 10.0 ft., SILT and SAND, some rock 60% recovery, spoons —
] 35,12 ,/'/, fragments, moderate reddish brown. hammered below 10 feet
7
7 710, ey ”/_/7; FILL, SAND and SILT, stratified on mm scale, 50% recovery ]
35,12 "'/./z yellowish brown,
} /z/yz i
]
] 790, 18 m— ‘//y FILL, SAND, some SILT, salt and pepper 80% recovery -
19,21 % texture, pale brown and dark yellowish brown.
, 15 Yy .
/ %
. Total Depth 16.0 feet. 1
20— —
25— ]

- -

Page I of |
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Parsons Engineering Science Log of Boring SB-10
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION:. Between G~4 and H-§
3 PROJECT NO.. 726588.01000 SURFACE ELEVATION: 115,70 ft. MSL
; DATE STARTED: fNovember 1894 INITIAL WATER LEVEL:
OATE FINISHED: 1 November 1994 STATIC WATER LEVEL:
1 DRILLING METHOQO: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 16.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ©
% S Zz ol w
: = iy b w
w L ST ] GEOLOGIC DESCRIPTION REMARKS
T ] 7] w X ©
=l T x| 5 PROFILE a |
. 5 X o 4 < =
. wel = a1 = | o
é [ o=t v (21} > 00 508 @ 12
13 prswm ASH, SILT, lose, dark gray, damp, uniform. 60% recovery, spoons
B pushed to 10 feet |
1 551 20— 60% recovery N
. 2~
1 i 18 prmm—— 50% recovery -
; Hod -
. 7T ss2 13 hemmmm 60% recovery 7]
| 6-8 i
~ 17— 5 FILL at 8.3 ft., SILT, some SAND (fine), 20% recovery |
. 7y slightly laminated, reddish brown. -
// p
27
10— 8,10,] 12 hemmm ,’z/ FILL, SAND, some SILT, well graded, reddish 90% recovery, spaons -
20,15 ./'/./) brown, moist. hammered below 10 feet
7 5,8, 1 20 s 7, FILL, SAND, some SILT, compact, stratified, 60% recovery -
. 14,12 .//‘/7 reddish brown.
| 3 ]
.
: . 10,12, 14 ‘/.//'/ 70% recovery N
15— 14,12 50
Yy FILL, SAND and SILT, COAL fragments, dark .
i 77 gray, compact, moisi.
Total Depth 18.0 feet.
» 20~ -
25 -
. -
1 Page 1 of {
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Parsons Engineering Science : ; -
og of Boring
St. Louis, Missouri
PROJECT: MSD Angelica 5t. Ash Pile LOCATION: Between G-5 and G-6
PROJECT NO.. 726586.01000 SURFACE ELEVATION: 116.49 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 16.0 Feet
DRILLING COMPANY: Burlington Environmental GEQLOGIST: Lee Gorday
Rad {microRem/Hr)
s | & a
L:L:J Clw = GEOLOGIC DESCRIPTION REMARKS
= z | ¢y PROFILE ©
a g x o = =
wyl = o o
Q- [ 3] > g 50 w
$S1 10 P AGH, SILT, some SAND, loose, dark gray, 70% recavery, spoons
4 0-2 damp. pushed to 10 feet i
N 13 70% recovery b
7 s52 o5 70% recovery b
4-
5+ *7° -
7] 18 M 10% recovery 1
7883 1 = 80% recovery -
8-8
10~ ? FILL at 9.8 fi., SILT and SAND, multi~layered —
0 58.?7' 18— ’7:/-,_/ pink, olive and moderate brown in pods. ﬁg:fm’ffe%“i'e‘{g)jp;%"?get
T '/.//'/. 1
I
7 5.8, {7 //// FILL, SILT, some SAND, compact, olive. 80% recovery T
i} 6.7 g5 i
vl
505
i
7 4,5, 17 — 7, FILL, SILT and SAND, some GRAVEL and brick 100% recovery iy
7.9 % fragments, olive brown with pods of fight gray
15— 7/ SILT. =
V. 7y,
N Total Depth 16.0 feet. 7
20— -
25— -

Page I of |
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Parsons Engineering Science Log of Boring SB-12
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Near H-6
PROJECT NO.. 726589.01000 SURFACE ELEVATION: 117,13 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
ODRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 18.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) o
c | 2 S 18
i I o3 GEOLOGIC DESCRIPTION REMARKS
= £ | ¢ Y PROFILE =S
b [ x pc a. -
8.5 X [+ o’ s =
Wyl = ol = x| o
(=g o3 @ > {0 501 @ 2
SSt {7 m—— ASH, SILT, loose, dark gray, uniform, damp. 80% recovery, spoons
4 0-2 pushed to 10 feet i
1 352 {7 — BO¥% recovery b
] 2-4
$54 -
10-12
N 15— 10% recovery N
5 .
b o PR 50% recovery ]
T 5353 10 M BO% recovery h
| 8-9 |
10 Py FILL at 9.8 ft., SILT, some SAND, lenses .
4,8, 20 peeusumen V., 7, organics, soft to firm, dark yeliowish, damp. 70% recovery, spoons
9.12 L 77 4 hammered below 10 feet
- ' 0% -
27
R 4,5, 2 e 77 FILL, SILT, few rock fragments, compact, 50% recovery .
7.8 7, damp, light yellowish brown,
~ ‘; -
////
i 7 2,2, 1 12 pummm 7 FILL, SAND and SILT, reddish brown to fight ]
8,10 vy gray, compact, damp.
15—" 7 /',{ 4 o
/x//;
] - Total Depth 16.0 feet. 1
20— -
25— -

Page | of |
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Parsons Engineering Science Log of Boring SB-13
St. Louis, Missouri
PROJECT: MSD Angelica 5t. Ash Pile LOCATION: Near G-8
PROJECT NO.: 726589.01000 SURFACE ELEVATION: /18.22 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
ORILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: /6 Feet
DRILLING COMPANY: Burlington Environmental GECLOGIST: Lee Gorday
Rad {microRem/Hr) ®
g | & S48
i L P o= GEOLOGIC DESCRIPTION REMARKS
b ] %] il xT Q
= = x| 3 PROFILE a | 5
a. & x o ot < =
Wl « = | = € | O
e [7;] @ = g 50l @ 53]
SS1 24 Vs ASH, SILT, loose, dark gray, damp. 60% ery,
4 0-2 %? pushrraedctoov Kr)yfeseptoons i
] 16 —— 7 60% recovery -
1 16 s // 20% recovery 1
5 / -
/
7 ss2 16— / §0% recovery 1
7 553 12 = / 70% recovery T
] 8-10 % |
o . |
] 57 17 mmmm 7 FILL at 8.9 ft., SILT, some SAND, pods of pink 100% recovery, spoans -
9:,‘ /77/,; and moderate reddish brown, compact, damp. hammered below 10 feet
. 7./72 .
ST
) 8,8, | 15 jmmm—— 72/ 80% recovery .
] 10,7 ¢
yy/z ]
o
7 8.8, {7 m—— ,_/7-[ i FILL, SILT, tittle SAND, compact, brown, damp. 60% recovery -
8,8 03¢
IS"" A /',4 -
a2
7 e Total Depth 18.0 feet. E
20— -
25— -

FPage 1 of |
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Parsons Engineering Science Log of Boring SB-14
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Between F-7 and G-8
PROJECT NO.: 726589.01000 SURFACE ELEVATION: 118.44 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
OATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: /6.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) o
S z & | w
Z - - 19
w | ¥lw e 3 GEOLOGIC DESCRIFTION REMARKS
x ] 7] ] x Q
= a = =5 PROFILE a |
a D x o ] <l b=
Wagl = - = x| o
£ v w o > 10 50 @ o
357 17 [— ASH, SILT, loose, uniform dark gray, damp. 60% recovery, spoons
4 0-2 pushed to 10 feet ]
7 21 E—— 50% recovery 1
7 ss2 24 — 90% recovery &
4-8
5— _
7 16 P 80% racovery h
7 ss3 18 mm— 20% recovery .
1810 |
10— 8.9, 16 " 7. FILL at 10.0 ft., SILT, some SAND, compact, 100% recovery, spoons ]
8,10 Vo 7y damp yellowish red. hammered below 10 feet
] v 7 J
/Z//}
7 45,1 15 e o FILL, SILT, some SAND, mixture of reddish 80% recovery -
3,10 ' 7y, brown, dark gray and light gray, compact,
7 ///7 damp. h
24
] 2,3, 16— W% i
6,8 0%
15 ’ v 7, -
7yt
] Total Depth 16.0 feet. N
20 |
25— -

Page | of |
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Parsons Engineering Science Log of Boring SB-15
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: MNear F-8
PROJECT NQ.: 726589.01000 SURFACE ELEVATION: /17.28 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Spiit~Spoon TOTAL DEPTH: /4.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) o®
S z S| w
z - =19
w | € e Q13 GEOLOGIC DESCRIPTION REMARKS
x e} 2] ud T «©
[ x [ end < o
wal = a1 = x| O
Q=i @ > 1o 50 © | @
18 ’// ASH, SILT, little SAND, uniform dark gray, BO% recovery, spogons
N /// foose, damp. pushed to 10 feet i
551 10 e—— /% 30% recovery
4 2-4 % % .
%
7 21— / 10% recavery .
5“ % -
1 ss2 17 [— / 80% recovery .
4 6-8 % .
b 10— / 100% recovery .
§§§ ’ //X; FILL
. o 7] at 8.8 ft., SILT, some SAND, trace -
/77/, GRAVEL, compact, damp, brown.
10"‘ 10,12, 16 e 7 y‘/. 60% recovery, spoons -
1507 7/77 nammered below 10 feat
] V70 1 ]
27,
1 5,8, 12— '///- FILL, SILT, some SAND, compact, damp, B0% recovery .
7.8 50 reddish brown.
~ g o -
/Z//‘
7 ) Total Depth 14.0 feet. .
15— -
20 -
25— -

- d
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Parsons Engineering Science Log of Boring SB-16
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Near £-7
PROJECT NO.: 726588.01000 SURFACE ELEVATION: /17.70 ft. MSL
DATE STARTED: 3 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: /4.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad {microRem/Hr) @
s | Z S8
Lzu |, Q= GEOLOGIC DESCRIPTION REMARKS
x o (%] w T ©
~_| & i3 PROFILE a |
Q. gy = o -t <€ [
W g - par} < [+ Q
[ 2] 0 > |g 50] O n
551 15 pe— ASH, SILT, iittie SAND, loose, uniform dark 70% recovery, spoons
4 0-2 gray, damp. pushed to 10 feet
554 -
10-12
7 20 —— ) 100% recovery n
7 ss2 {7 p——— 70% recovery 1
4-6
5 _
] 15 P 100% recovery 1
7 533 16 100% recovery b
1 8-9 .
v 7, FILL at 9.2 ft., SILT and SAND, trace GRAVEL,
10— ' compact, damp, brownish yeliow. . -
8,5, 16— P /7 4 80% recovery, spoons
5,5 '/7 7) hammered below 10 fest
. A -
2
7 A
] 3,4, 15 D= ‘/‘/-/f FILL, SILT, some SAND, compact, pods of 90% recovery *
5.9 03¢ reddish brown in brown, damp.
~ /yx/z, .
i e
Total Depth 14.0 feet. 7
15— —
20 ~
25— -
Page f of |
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Parsons Engineering Science Log of Boring SB-17
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: WNear £-8
PROJECT NO.. 726589,01000 SURFACE ELEVATION: 116.99 ft. MSL
DATE STARTED: 3 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3 November 1994 STATIC WATER LEVEL:;
DRILLING METHOD: Hollow Stem Auger/Split~Spoon TOTAL DEPTH: 12.0 Feet
DRILLING COMPANY: Burfington Environmental GEOLOGIST: Lee Gorday
Rad {microRem/Hr} ®
S z &l w
z ° ; 4 6
w © o [0 EOLOGIC DESCRIPTION REMARKS
= g | Ly PROFILE =1 °
- . a. = > a. ]
oD = < -t < bl
wyl = o c | o
(=4 %] o > o 50f © w
14 ASH, SILT, loose, uniform dark gray, damp. 70% recovery, spoons
i pushed to 10 feet i
™ St 20 F— 80% recovery .
2-
1 582 10 — 80% recovery T
4-8
5+ -

1 583 15 jm—— 70% recovery h

| 8-8 _

i 16— “ FILL at 8.2 ft., SAND, some SILT, sait and 100% recovery )

- ., 7, pepper texture, compact. i
10 5.4, 16— ’x/zx, FILL, SILT, some SAND, slightly compact, 100% recovery, spoon —

4,8 .//./' damp, dark brown. hammered
o i 4
:/7././'/

7 Total Depth 12.0 feet. .
15 -
20— i
25— |

Page 1 of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-18

PROJECT: MSD Angelica St. Ash Pile

LOCATION: PBetween D~7 and E-7

PROJECT NO.: 726589.01000

"SURFACE ELEVATION: /18,74 ft. MSL

DATE STARTED: 2 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 2 November 1394

STATIC WATER LEVEL:

DRILLING METHOO: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: /4.0 Feet

DRILLING COMPANY: Burlington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr) ®
g |2 2¢
5 1l n ol = GEQLOGIC DESCRIPTION REMARKS
T — A ow | o
= a z | 3 PROFILE al 3
O.E X (=] ] <L o
wPl = o = | o
A<l @ > g 501 © o
17— ASH, SILT, loose, dark gray, damp. BOX recovery, spoons
N pushed to 10 feet i
1 sst 17 possmmem 10% recavery N
1 2-4 |
1 ss2 2| — 30% recovery 7
4-6
A .
7 ss3 15 e 80% recovery .
o 6_8 B
7 14 Bowmm 30% recovery .
- e ) FILL at 8.8 ft., SILT and SAND, vaugely .
77/, laminated, compact, dark brown.
10 .8, 18— 7./7‘/ FILL, SILT and SAND intermixed, reddish brown 100% recovery, spoons 7
18,18 Sl and pinkish gray, compact, damp. hammered below 10 feet
i ¢ B
44
] 8,9, 10— /Z,{/Z FILL, SILT, some SAND, medium gray, moist. 30% recovery .
9.9 V' 7
. ) o
A
7y
] Total Depth 14.0 feet. .
15— .
20— -
25— -

Page ! of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-18

PROJECT: MSD Angelica 5t. Ash Pile

LOCATION: Near D-8

PROJECT NO.: 726588.01000

SURFACE ELEVATION: 117.63 ft. MSL

DATE STARTED: 2 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 2 November 1994

STATIC WATER LEVEL:

ORILLING METHOD: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: /4.0 Feet

ORILLING COMPANY: Burlington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr) ©
P g Q [72]
-4 - =19
o lela ol = GEOLOGIC DESCRIPTION REMARKS
T i 7] ] T w
a. 5 x < ad «f g
WP = Sl = c o
(=1 tn 3] > 1o 50 W o
551 21 DS ASH, SILT, loose, dark gray, damp. 100% recovery, spoons
4 0-2 pushed to 10 feet B
b 18 Em——— 90% recovery h
7 ss2 13 20% recovery 1
4-8
5~ ]
1 ss3 16 s 100% recovery 7
1 6-8 _
7 18— ) .
2] FILL at 8.4 ft., SAND and SILT, reddish brown
B z//z and light gray, compact, damp. -
7
s
10 10 i— 7y FILL, SILT and SAND, yellowish brown, 40% recovery, spoons -]
%0 hammered beiow 10 feet
_ /7,/'/- |
v, ‘/z’
) 18 pm— v, FILL, SAND and SILT, moist, pods of pinkish 70% recovery }
oy gray and yellowish red.
o // / o
5
70
7 Total Depth 14.0 feet. ]
15 .
20— -
25— -

Page ! of |
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zta{spr;g Epgmeermg Science Log of Boring SB-20
. LOUIs, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Near C-8
PROJECT NO.: 726588.01000 SURFACE ELEVATION: 1/8.14 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
DORILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 16.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ®
s z o | w
z - ol B
w i nm o= GEOLOGIC DESCRIPTION REMARKS
= | & | £]%| eroFuE 1S
O s x o wd o ot
L g <L wad < o« [
=4 ;] @ >l 500 B | @B
SSi 15 s ASH, SILT, trace GRAVEL, loose, dark gray, 80% recovery, spoons
4 0-2 damp. pushed to 10 feet i
h 10 - 0% recovery -
T 552 20 EmEE—— 90% recovery h
4-8
5 ]
B 15 [ 80% recovery .
B Thin soil zone at 7 feet. 7
7 ss3 18 s 30% recovery 7
8-9
i 7 FILL at 9.1 ft, SILT, some SAND, compact, ’
10‘ 7.7 33 :7'/'/[ damp, brown. §0% recovery, spoans 7
7,'2' '//'/. FILL, SAND and SILT, pods of strong brown hammered below 10 feet
i t V., ‘/./’ and light gray, damp. -
~)
Yors
7 7,22, 17— ,//'/7’ FILL, SILT and SAND, compact, damp, 80% recovery .
22,25 oy yellowish red.
. Y7y 4
o
) .9, 16 pre——— -//'/, FILL, SAND, some SILT, coarse stratification, 60% recovery .
15 14,19 //// reddish brown to pinkish gray.
7
v
. Total Depth 16.0 feet. 7
20— -
25— -
Page | of |
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Parsons Engineering Science Log of Boring SB-21
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: On road between piles, near 6-7
PROJECT NO.: 726588.01000 SURFACE ELEVATION: /07.84 ft. MSL
DATE STARTED: 4 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 4 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 6.0 Feet
ORILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ©
c | & S| 9
o lela ol = GEOLOGIC DESCRIPTION REMARKS
T v [%2] w T o
E_l z | £18 PROFILE -
[= x (o] ] -t —
wyl = - =< x | o
(= n 3] > o 501 © 12
pra ] FILL, SILT, some SAND, reddish brown. 100% recovery. afl spoons
. FILL, SILT, some SAND, trace GRAVEL, light pushed .
gray.
b 16 ne— FILL, SAND interbedded with SILT, some SAND, 100% recovery. ]
i light gray and reddish brown. i
] 10— FILL, SILT, some SANC, very uniform light 10% recovery. 7
brown.
5 -
Ny Spoon refusal at 6.0 feet. 1
10 —
15 -
20— -
25— -

Page | of |
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Parsons Engineering Science Log of Boring SB-22
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: East of C-8
PROJECT NO.: 726589.01000 SURFACE ELEVATION: 110.00 ft. MSL
DATE STARTED: 2 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 2 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 12.0 Feet
ORILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad {microRem/Hr) ©
s | Z A
Lz,_, L P o= GEOLOGIC DESCRIPTION REMARKS
xT 3 %] i T ©
= = x| 5 PROFILE a i
oy = [ - «f —
wel = - | = | o
[ %) o > g 50] © o«
20 smems ASH, SILT, loose, uniform dark gray, damp. 70% recovery, spoons
B pushed to 10 feet |
T ss1 16— 60% recovery 7
-4 2—4 o
N 17— 10% recovery 7
5 _
1 882 16— 100X recovery b
8-7
“ ASH, as above, with possible brick fragments, 7
sand sized.
i 15 [ 80% recovery 1
) FILL at 8.4 ft., SAND and GRAVEL, COAL
4 00 fragments. 7
. 54
— Re) —
10 g'g' 16 i O ,l»fc gaogfmr;ce%very, spoon
. , 00 N
05
7 2 Total Depth 12.0 feet. T
15 .
20— -
25— |

Page I of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-23

PROJECT: MSD Angelica St. Ash Pile

LOCATION: Southeast corner of pile

PROJECT NO.:  726589.01000

SURFACE ELEVATION: /1147 ft. MSL

DATE STARTED: 2 November 1994

INITIAL WATER LEVEL:

OATE FINISHED: 2 November 1994

STATIC WATER LEVEL:

DRILLING METHOD: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: 2.0 Feet

DRILLING COMPANY: Burlington Environmental

GEOLOGIST: Lee Gorday

Rad {microRem/Hr) o®
s | = S|4
,f Ll nm o | = GEOLOGIC DESCRIPTION REMARKS
x — %] w T Q
Q-K)‘ x Q e B4 —
wdl « o = | o
[=R = 0 3] > g 50 © w
18 JEm———— ASH, SILT, brownish gray, loose, damp. 30% recovery, spoons
i pushed to 10 feet .
T sst 17 Hev— 80% recovery -1
] 2-4 i
B 16— 10% recovery -
- ]
1 ss2 {1 = 80% recovery 1
| 6-8 |
7 18— ASH, SILT, reddish brown, loose, damp. S0% recovery -
10 L 0 FILL at 9.8 ft,, SAND and GRAVEL, black, COAL 5 —
310, 20 ©0 and brick fragments. ﬁgmmffe%”e”' spoon
. 48,15 0. 59 1
00
23
h Total Depth 12.0 feet. 1
15 -
20 -
25+ -

Page | of 1
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Parsons Engineering Science Log of Boring SB-24
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Near D-10
PROJECT NQO.. 726589.01000 SURFACE ELEVATION: /12,59 ft. MSL
DATE STARTED: 3 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 10.2 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) @
s |z S 14
i LE s ol 3 GEOLOGIC DESCRIPTION REMARKS
x w1 72 w I ©
a. o x o - <« =
wal = ol < x| o
o =t wn f#a] > 19 501 O 0
18 ASH, SILT, dark gray, loose, damp. 60% recovery, spoons
] pushed .
T 351 14— 70% recovery 7
g 2-4 =
N 10 BO% recovery 1
5+ |
71 852 o — 100 % recovery b
i 6-8 -
] 16— 100% recovery b
10— . .
poon and auger refuysal at 10.2 feet.
15— —
20— -
25— _

Page ! of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-25

PROJECT: MSD Angelica St. Ash Pile

LOCATION: West of D9

PROJECT NO.: 726588.01000

SURFACE ELEVATION: 10.52 ft. MSL

DATE STARTED: 3 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 3 November 1994

STATIC WATER LEVEL:

ORILLING METHOD: Hoflow Stem Auger/Split-Spoon

TOTAL DEPTH: 12 Feet

DRILLING COMPANY: Burlington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr)

PROFILE

DEPTH

feet

SAMPLE NO.
BLOWS/8 IN
GRAPHIC LOG
SOIL CLASS

50

GEOLOGIC OESCRIPTION REMARKS

] VALUES

N

lo

FILL, at 8.6 feet, rubble including brick and
p rock fragments, dark gray to black.

Total Depth 12 feet.

ASH, SILT, dark gray, loose, damp. 70% recovery, spoons

pushad to 10 feet

100% recovery

80% recovery

80% recovery

40% recovery, spoon
hammered

Page f of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-26

PROJECT: MSD Angelica St. Ash Pile

LOCATION: WNear E-g

PROJECT NO.: 726588.0/000

SURFACE ELEVATION: 109.59 ft. MSL

DATE STARTED: 3 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 3 November 1994

STATIC WATER LEVEL:

DRILLING METHQD: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: 12 Feet

DRILLING COMPANY: Burlington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr)
¢ |z ’
w | L w 3 GEOLOGIC DESCRIPTION REMARKS
E.l @ | £ 8| eroFuE ©
i P = S| = o
ol o @l > 7]
20 prem=—— ASH, SILT, dark gray, loose, damp. 70% recovery, spoons
. pushed to 8 faet |
T ssi 22— 75% recovery 1
1 2-4 |
7 16 i— 90% recovery -
5 -
7 ss2 {7 80% recovery 1
| -8 |
. “ FILL at 7.8 feet, rubble, rock and coal -
oy ‘ ' 60% rec ns
?5'178' 17— v, 7, fragments, dark brown to black, glass nammoros taon dast
~ ' /_//yy“ fragments. |
2
v
10 — 3 50% recovery e
2.3, 15 4
i 2,4 g
//'/'//‘
| 7/
Total Depth 12.0 feet. N
15+ .
20— —
25— —

Page I of 1

MSD 000101



Parsons Engineering Science Log of Boring SB-27
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: East of E-10
PROJECT NOQ.: 726588.01000 SURFACE ELEVATION: /118 ft. MSL
DATE STARTED: 3 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3 November 1994 STATIC WATER LEVEL:
ORILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 8.0 Feet
DRILLING COMPANY: Burlington Environmental GEOLOGIST: Lee Gorday
Rad (microRem/Hr) ®
g | B S1a
i L ol = GEOLOGIC DESCRIPTION REMARKS
= £ | 2|y PROFILE £1°
= G x > Q. o4
. 5y x <o e <€ oy
whi < o1 = c | o
3w 2] o > Ig 50] & 0
1) ASH, SILT, uniform dark gray, loose, damp. 70% recovery, spoons
N pushed |
T ssi {7 70% recovery 7
—f 2-4 -
N {7 ioenmmm 100% recovery ]
5+ -
1 ss2 ey 100% recovery "
o 6-8 -4
N 50% recovery :
7 Spoon and auger refusal at 9.0 feet, ]
10— |
15— —
20— |
25— |

Page 1 of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-28

PROJECT: MSD Angelica St. Ash Pile

LOCATION: West of F~9

PROJECT NO.: 726589.01000

SURFACE ELEVATION: f09.17 ft. MSL

DATE STARTED: 3 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 3 November 1994

STATIC WATER LEVEL:

DRILLING METHOD: Hollow Stem Auger/Split-Spoon TCTAL DEPTH: 12 Feet

DRILLING COMPANY: Burlington Environmental

GEOLOGIST: Llee Gorday

Rad (microRem/Hr) ®
s |z &g
= ® © < GEOLOGIC DESCRIPTION REMARKS
x W a3 10
- & = = PROFILE a u
a g x o e < =
A RERER] ol & | B
i} 7 ASH, SILT, trace SAND, uniform dark gray, 50% recovery, spoons
B %& loase, damp. pushed to 8 feet i
1 ss1 Iy — % 70% recovery &
] 2-4 %/ |
] 12 ?/// 80% recovery .
5"’ % -
7
7 ss2 13— % 100% recovery .
| 6-8 % ]
7 4,32, 21 nem— FILL at 8.0 feet, SAND and GRAVEL, rubble, 60% recovery, spoons ]
20,15 o coal fragments, black, some rust stains. hammered below B8 feet
R ot _
7,7
10 2,4, 16 mm—— ,'/y:‘ 60% recovery -
- 2.2 030
e .
2
7y
] Total Depth 12.0 feet. .
15— -
20 i
25— B

Page 1 of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-29

PROJECT: MSD Angelica St. Ash Pile

LOCATION: Near F-10

PROJECT NO.. 726586.01000

SURFACE ELEVATION: 108.55 ft. MSL

DATE STARTED: 3 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 3 November 1994

STATIC WATER LEVEL:

DRILLING METHOD: Hoilow Stem Auger/Split-Spoon

TOTAL DEPTH: 6.8 Feet

DRILLING COMPANY: Buriington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr) ©
S | & S| 3
i L o] =2 GEOLOGIC DESCRIPTION REMARKS
x pr] 2] ] x ©
- a xS PROFILE i
[- 9 E; z =) o} < —
wagl = - | o= | o
=S ] @ | > |o 500 & | B
{2 jo——— ASH, 5ILT, dark gray, loose, damp. 70% recovery, spoons
- pushed |
7 sst 10 e 70% recovery -
4 2-4 j
1 ss2 10— 60% recovery -
4-8
5 _
7 11 pmsmas 30% recovery .
e Spoon and auger refusal at 6.8 feet. .
10— —
15 —
20 |
25 -

Page 1 of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-30

PROJECT: MSD Angelica St. Ash Pile

LOCATION: Near G-9

PROJECT NO.: 726588.01000

SURFACE ELEVATION: 110.41 ft. MSL

DATE STARTED: 3 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 3 November 1994

STATIC WATER LEVEL:

ORILLING METHOD: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: 9./ Feet

DRILLING COMPANY: Burlington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr) ©
S | & S8
w Ll nm o = GEOLOGIC DESCRIPTION REMARKS
x o 7] w xI ©
= & z = PROFILE a —
[-%-rd X (= i < =
u 8 < o = I o
(== ) 53] > g 50 @ 22
17 emm ASH, SILT, uniform dark gray, loose, damp. 30% recovery, spoons
B pushed i
1 ssi 17 70% recovery 1
] 24 ]
i 17 —— 80% recovery .
5 -
1 s32 99 — 100% recovery n
] 6-8 .
) 20 =" 50% recovery 1
7 Spoon and auger refusal at 9.1 feet, 7
10 ]
15— ~
20 -
25— -

Page 1 of |
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Parsons Engineering Science Log of Boring SB-31
St. Louis, Missouri
PROJECT: MSD Angelica St. Ash Pile LOCATION: Between F-9 and E~10
PROJECT NO.. 726588.01000 SURFACE ELEVATION: 1/0.56 ft. MSL
DATE STARTED: 3 November 1994 INITIAL WATER LEVEL:
DATE FINISHED: 3 November 1994 STATIC WATER LEVEL:
DRILLING METHOD: Hollow Stem Auger/Split-Spoon TOTAL DEPTH: 12 Feet
ORILLING COMPANY: Burlington Environmental GEQLOGIST: Lee Gorday
Rad {microRem/Hr) @
c | Z o
E L ol = GEOLOGIC DESCRIPTION REMARKS
x 3 %] ul x ©
~=_ & x = PROFILE a o
[ Ty x o ed <t b
wal = - 1= x| ©
[ (%) o > g 501 @ 0
5 ASH, SILT, uniform dark gray, loose damp. 70% recovery, spoons
, pushed to 10 feet B
1 sst 15 Eesmm— 100% recovery .
o 2“4 =
N 10 s 30% recovery N
5— -
7 ss2 20— 80% racovery .
o B-’B ol
7 11 b 70% recovery 1
10 23,1 15 s o 7, FILLat 10.0 feet, rubble, rock and coal 80% recovery, spoon -
7.4 V.7, fragments grading downward to SILT, green, hammered
h So% moist. ]
3P
&
. - Total Depth 12.0 feet. b
15 N
20 _
25— B

Page 1 of 1
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-32

PROJECT: MSD Angelica S5t. Ash Pile

LOCATION: Between D-9 and C~10

PROJECT NO..  726588.01000

SURFACE ELEVATION: /10.17 ft. MSL

DATE STARTED: 3 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 3 November 1994

STATIC WATER LEVEL:

DRILLING METHOD: Hollow Stem Auger/Split-Spoon

TOTAL DEPTH: 9.0 Feet

DRILLING COMPANY: Burlington Environmental

GEQLOGIST: Lee Gorday

Rad (microRem/Hr) o
s |z 38
o o | ., ol = GEOLOGIC DESCRIPTION REMARKS
x o n w x L]
- & z = PROFILE a ;
=Wt z =} o} < =
Waea < - < o Q
£ e 72] 53] > 0 5ol o 73]
13 e ASH, SILT, dark gray, loose, damp. 40% recovery, spoons

- pushed i

T ssi 13 g 100% recovery ]

1 2-4 |

h 15 e 80% recovery .

5+ .

7 ss2 10— 70% recovery -

1 ¢6-8 |

7 16 m—— i

7 Auger and spoon refusal at 9.0 feet. 7

10— -

15— -

20 .

25~ A

Page | of |
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Parsons Engineering Science

St. Louis, Missouri

Log of Boring SB-33

PROJECT: MSD Angelica St. Ash Pile

LOCATION: Between C-4 and D-4

PROJECT NO.: 726589.01000

SURFACE ELEVATION: 117,39 fi. MSL

DATE STARTED: 4 November 1994

INITIAL WATER LEVEL:

DATE FINISHED: 4 November 1994

STATIC WATER LEVEL:

DRILLING METHOD: Hollow Stem Auger/Split~Spoon

TOTAL DEPTH: /4.0 Feet

DRILLING COMPANY: Burfington Environmental

GEOLOGIST: Lee Gorday

Rad (microRem/Hr) ©®
g | & =R
wleln ol = GEOLOGIC DESCRIPTION REMARKS
x ] 4] w xI o
= = x| 35 PROFILE ol B
- x o - < =
wd = Sl = | o
(=1~ 7] @ > 19 50f @ o4
551 {7 T ASH, SILT, uniform dark gray, loose, damp. 80% recovery, spoons
1 0-2 pushed entire boring i
] 10— 70% recavery .
T ss52 16t 100% recovery h
4-8
5+ -
) 2 p—— 80% recovery .
1 ss3 17— 100% recovery .
10— 10 m— ry FILL at 9.9 ft. SILT, some SAND, fight 80% recovery -
////, yellowish brown.
i L FILL, SILT, trace SAND, light bluish gray, very i
_ 7, uniform. . |
P // 5% recovery
s
. /////’ .
v
. Totai Depth 14.0 feet. T
15— -
20 -
25— -
1 B

Page 1 of 1
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APPENDIX B

LABORATORY REPORTS

FOR RADIOLOGICAL ANALYSES
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Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

Quanterra
Environmental

Services

CERTIFICATE OF ANALYSIS

Engineering Science c¢/o

Quanterra St. Louis

13715 Rider Trail North
Earth City, MO 63045

November 30, 1994

Attention: Wade Price

Date of Receipt
Number of Samples
Sample Type

SDG Number

Data Deliverable

November 11, 1994
Fourteen (14)

Summary

I. Introduction

On November 11, 1994, fourteen ash samples were received by the Quanterra Environmental

Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the

samples were assigned the following laboratory ID numbers to correspond with the Quanterra
St. Louis (QSL) specific IDs:

TESRL ID

41129101
41129102
41129103
41129104
41129105
41129106
41129107
41129108
41129109
41129110
41129111
41129112

QSL _ID
6720-001

6720-002
6720-003
6720-004
6720-005
6720-006
6720-007
6720-008
6720-009
6720-010
6720-011
6720-012

Matnx
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash

Date of Receipt
11/11/94

11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
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Quanterra

Environmental
L
Engineering Science
December 3, 1994
SDG 3824
Page 2
QTESRL ID QSL _ID Matrix Date of Receipt
41129113 6720-013 Ash 11/11/94
41129114 6720-014 Ash 11/11/94

IL. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

IOI.  Quality Control

The analytical results for each analysis performed under SDG 3824 include a minimum of
one Laboratory Control Sample (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments” section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples.

1V, Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil". However, they were "ash" samples, as indicated by the COoC.
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@uanterra

Envirommental
Services

Engineering Science
December 3, 1994
SDG 3824

Page 3

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3214
The LCS and batch blank results are within contractual limits. Activity for all samples
exceed the achieved MDA’s (4.14 to 5.97 pCi/gram), which exceed the RDL (3 pCi/gram).

Gross Beta by method TTAS-RD-3214
The LCS, batch blank, and sample results are within contractual limits.‘

Total Uranium

Total Uranium by method ITAS-RD-4200

The lifetime reading of the batch blank after standard addition was less than the desired
150.00 ng. In order to get an accurate result on the KPA, the lifetime has to be > 150.00
pg. The result read with a 132.548 ug lifetime is 2.634 pg/kg, which also increases the
MDA. This batch blank result could also be elevated due to contamination from very high
activity in all of the samples in the batch.. The data is accepted, however, since all samples
have activities (6,688.748 ug/kg - 17,360.830 pug/kg) greater than 5 times the possible
contamination level of the blank and the LCS is within contractual requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:

MAA /'%) fé“? )\
P { (

Stephen L. Korenkiewicz
Project Manager
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Q)uanterra

Envircomental
Services

Quanterra Incorporated

2800 George Washington Way

Richland, Washington 99352

509 375-3131 Telephone

509 375-5590 Fax

Analytical Data Package Prepared For
Engineering Science
Radiochemical Analysis By
Quanterra Environmental Services
Richland Laboratory
Sample Delivery Group Number: 3824
CLIENT ID NUMBER QUANTERRA ID NUMBER

6720-001 41129101
6720-002 41129102
6720-003 41129103
6720-004 41129104
6720-005 41129105
6720-006 41129106
6720-007 41129107
6720-008 41129108
6720-009 41129109
6720-010 41129110
6720-011 41129111
6720-012 41129112
6720-013 41129113
6720-014 41129114
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SAMPLE RESULTS

@uanterra

Envircnmentaf
Services

LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129101 MATRIX: solL
CLIENT ID: 6720-001 DATE RECEIVED:  11/11/94
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR(25) MDA UNIT  YIELD NUMBER
ALPHA 5.00E+01  Q.7E+00 1.2E+01  4.14E+00  pCilg  100.00% RD3214
BETA 5.04E+01  3.4E+00 48E+00  260E+00  pCilg  100.00% RO3214
U-LASER 158E+04  2.4E+03 24E+03  1.84E+00 UGK  100.00% RD4200

Number of Results: E
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Services
SAMPLE RESULTS
LAB NAME:  ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129102 MATRIX: SOIlL
CLIENT ID: 6720-002 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHGCD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.75E+01 8.1E+Q0 1.3E+01 3.66E+00 pCi/g 100.00% RD3214
BETA 4.65E+01 3.3E+00 4 5E+Q0 2.57E+0Q pCilg 100.00% RD3214
U-LASER 1.20E+04 1.8E+03 1.8E+03 1.84E+Q0 UGIK 100.00% RD4200

Number of Results: @:‘
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Quanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129103 MATRIX: SOlL
CLIENT ID: 6720-003 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHGOD
ISOTOPE RESULT grROR (2s)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.58E+01 9.2E+00 1.1E+01 4.73E+00 pCi/g 100.00% RD3214
BETA 4.61E+01 3.3e+00 4.8E+00 2.54E+00 pCilg 100.00% RD3214
U-LASER 8.30E+03 1.3E+03 1.3E+03 1.84E+00 UGIK 100.00% RD4200

Number of Results: |3 |
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Enviroamental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129104 MATRIX: SOIL
CLIENT ID: 8720-004 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERRrOR (2s)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.99E+01 9.7£+00 1.3E+01 4 59E+00 pCilg 100.00% RD3214
BETA 4.83E+01 34E+Q0 4.6E+00Q 2.58E+00 pCilg 100.00% RD3214
U-LASER 9.03E+03 1.4E+03 1.4E+03 1.84E+00 UGIK 100.00% RC4200

Number of Results: E
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129105 MATRIX: SCIiL
CLIENT ID: 6720-008 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR(25) MDA UNIT  YIELD NUMBER
ALPHA 4.36E+01 9.3E+0Q 1.2E+01 5.37E+00 pCi/g 100.00% RD3214
BETA 4.18E+01 3.2E+00 4 2E+00 2.48E+00 pCifg 100.00% RD3214
U-LASER 1.50E+04 2.3E+03 2.3E+03 1.84E+00 UG/K 100.00% RD4200

Number of Results; |3
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Quanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129106 MATRIX: SOIL
CLIENT ID: 8720-006 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.70E+01 1.0E+01 1.3E+01 4. 14E+00 pCilg 100.00% RD3214
BETA 4.58E+01 3.3E+00 4.5+00 2.77E+Q0 pCifg 100.00% RD3214
U-LASER 6.69E+03 1.0E+03 1.0E+03 1.84E+QQ UG/K 100.00% RD4200

Number of Results: E
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Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129107 MATRIX: SOIL
CLIENT ID: 8§720-007 DATE RECEIVED: 11/11/84
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT grgrOR (2s)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.55E+01 §.9E+00 1.4E+01 4 58E+00 pCilg 100.00% RD3214
BETA 4.82E+01 3.3e+00 4 5E8+00 2.60E+00 pCifg 100.00% RD2214
U-LASER 1.74E+04 2.6E+03 2.6E+03 1.84E+00 UG/K 100.00% RC4200

Number of Results: |3
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Environmenta
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129108 MATRIX: SOIL
CLIENT ID: 6720-008 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT grpror (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.22E+01 9.8E+00 1.2E+01 5.01E+00 pCifg 100.00% RD3214
BETA 3.96E+01 31E+00 4.0E+00 2.57e+00 pCilg 100.00% RO3214
U-LASER 1.31E+04 2.0E+03 2.02+03 1.84E+00 UGIK 100.00% RD4200
Number of Results: E
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129109 MATRIX: SOIL
CLIENT ID: 6720-008 DATE RECEIVED: 11/11/84
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT  YIELD NUMBER
ALPHA 6.36E+01 1.1E+01 1.5E+01 5.09E+00 pCilg 100.00% RO3214
BETA 4.65E+01 3.3E+00 4.68E+00 2.54E+00 pCilg 100.00% RD3214

Number of Resuits: 2 |
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129110 - MATRIX: SCIL
CLIENT ID: §720-010 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR (25) MDA UNIT  YIELD NUMBER
ALPHA 8.56E+01 1.3E+01 1.9E+01 4.42E+00 pCilg 100.00% RD3214
BETA 5.01E+01 3.5e+00 4 7E+00Q 2.57E+00 pCilg 100.00% RD3214

Number of Results: [2:_
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129111 MATRIX: SOolL
CLIENT ID: 6720-011 DATE RECEIVED:  11/11/94

COUNTING TOTAL REPORT METHOD
ISOTQPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.91E+01 9.8E+00 1.2E+01 5.97E+00  pCilg 100.00% RO3214
BETA 3.92E+01 3.1E+00 4.1E+00 2.48E+00  pCilg 100.00% RD3214

Number of Results: 2
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Environments]
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: ' 3824
LAB SAMPLE ID: 41129112 MATRIX: SOIL
CLIENT ID: 6720-012 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (25) MDA UNIT YIELD NUMBER
ALPHA 5.94E+01 1.0E+01 1.5E+01 4.60E+Q0 pCi/g 100.00% RD3214
BETA 4.74E+01 3.4E+00 4 8E+Q0 2.77E+QQ pCi/g 100.00% RD3214

Number of Results: E
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Services

LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129113 MATRIX: SOl
CLIENT ID: 6720-013 DATE RECEIVED:  11/11/94

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRrROR (2s)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 7.50E+01 1.2E+01 1.6E+01 5.02E+Q0 pCi/g 100.00% RD3214
BETA 4.77E+01 3.4E+0Q0 4.6E+00 2.60E+00 pCilg 100.00% RD3214

Number of Results: 1_2_1
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Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129114 MATRIX: SCIL
CLIENT ID: 6720-014 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ggrRroOR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.57E+01 9.4E+00 1.2E+01 5.10E+00 pCi/g 100.00% RD3214
BETA 3.74E+01 3.0E+Q0 3.9E+00 2.57E+Q0 pCirg 100.00% RC3214

Number of Results: E
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BLANK RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: L1129118 MATRIX: soiL
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR (2s) MDA UNIT  YIELD NUMBER
ALPHA 3.09E-02 4.5E-02 4.5E-02 8.656-02 pCilsa 100.00% RD3214
BETA 2.80E-01 2.6E-01 2.6E-01 5.23E-01 pCisa 100.00% RD3214
U-LASER 2.63E+00 4.0E-01 4 0E-01 1.84E+00 UGIK 100.00% RC4200

Number of Results: [3 |
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Environmental
Services
LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: L112911S MATRIX: SOIL
COUNTING TOTAL REPCRT
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD EXPECTED RECOVER'
ALPHA 7.45E+00 5.5E-01 2.0E+Q0 1.13e-01  pCilsa 100.00% 8.14E+00 G1.82%
BETA 7.32E+00 6.2E-01 8 0E-01 5.75E-01  pCifsa 100.00% 8.14E+00Q 89.93%
U-LASER 8.21E+(02 1.2E+02 1.2E+02 1.84E+00 UG/K 100.00% 9.05E+02 80.628%

fe—
i

Number of Results:

e
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Puanterra
Environmental
Services

Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS
Engineering Science c/o
Quanterra St. Louis
13715 Rider Trail North
Earth City, MO 63045
December 3, 1994

Attention: Wade Price

Date of Receipt November 11, 1994
Number of Samples Thirteen (13)
Sample Type : Ash

SDG Number : 3824A

Data Deliverable : Summary

I. Introduction

On November 11, 1994, thirteen ash samples were received by the Quanterra Environmental

Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the

samples were assigned the following laboratory ID numbers to correspond with the Quanterra

St. Louis (QSL) specific IDs:

TESRL ID OSI._ID Matrix Date of Receipt
41129201 6765-001 Ash 11/11/94
41129202 6765-002 Ash 11/11/94
41129203 6765-003 Ash 11/11/94
41129204 6765-004 Ash 11/11/94
41129205 6765-005 Ash 11/11/94
41129206 6765-006 Ash 11/11/94
41129207 6765-007 Ash 11/11/94
41129208 6765-008 Ash 11/11/94
41129209 6765-009 Ash 11/11/94
41129210 6765-010 Ash 11/11/94
41129211 6765-011 Ash 11/11/94
41129212 6765-012 Ash 11/11/94
41129213 6765-013 Ash 11/11/94
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Engineering Science
December 3, 1994
SDG 3824A

Page 2

II. Analytical ResuIts/Methodology

The analytical results for this report are presented by laboratory sample ID. FEach set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

II.  Quality Control

The analytical results for each analysis performed under SDG 3824A include a minimum of
one Laboratory Control Sample (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples.

Iv. Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil”. However, they were "ash” samples, as indicated by the COC.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3214
The LCS and batch blank results are within contractual limits. Activity for all samples
exceed the achieved MDA’s (3.95 to 5.34 pCi/gram), which exceed the RDL (3 pCi/gram).
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Engineering Science
December 3, 1994
SDG 3824A

Page 3

Gross Beta by method TTAS-RD-3214
The LCS, batch blank, and sample results are within contractual limits.

Total Uranium

Total Uranium by method ITAS-RD-4200

The blank and sample 6765-004 did not give good initial readings on the KPA. 5 ml of the
prepped sample was dried, wet ashed and muffled. The reanalysis data of both samples is
accepted and reported. All other aspects of the original data are within contractual
requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:

o £,
; T

Stephen L. Korenkiewicz a
Project Manager
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Quanterra
Environmental

Services
Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352
509 375-3131 Telephone
509 375-5590 Fax
Analytical Data Package Prepared For
Engineering Science
Radiochemical Analysis By
Quanterra Environmental Services
Richland Laboratory
Sample Delivery Group Number: 3824A
CLIENT ID NUMBER QUANTERRA ID NUMBER
6765-001 41129201
6765-002 41129202
6763-003 41129203
6765-004 41129204
6765-005 41129205
6765-006 41129206
6765-007 41129207
6763-008 41129208
67635-009 41129209
6765-010 41129210
6765-011 41129211
6765-012 41129212
6765-013 41129213

MSD 000133



Q}‘uéntgrra

Environmental
Seevices
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129201 MATRIX: SOIL
CLIENT ID: 6§765-001 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.20E+01 9.5E+00 1.3E+01 3.96E+QQ pCilg 100.00% RC3214
BETA 4.70E+01 3.4E+00 4.5E+00 2.64E+0C pCi/g 100.00% RD3214

Number of Resulits: . | -
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129202 MATRIX: soiL
CLIENT ID: 6765-002 DATE RECEIVED:  11/11/94
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MPA uniT - YIELD NUMBER
ALPHA 6.65E+01  1.1E+01 1.4E+01 513E+00  pCig  100.00% RD3214
BETA 461E+01  3.3E+00  45E+00  247E+00  pCilg  100.00% RD3214
U-LASER 1.97E+04  3.0E+03 3.0E+03 N/A UG/K  100.00% RD4200

Number of Results: E
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Environmenal
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129203 MATRIX: SOIL
CLIENT ID: 6765-003 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPCORT METHOCD
ISOTOPE RESULT ggrgror (25)  ERROR (2s) UNIT YIELD NUMBER
ALPHA 4.13E+01 8.9E+00 1.1E+01 5.33E+00 pCilg 100.00% RD3214
BETA 2.50E+01 2.6E+00 3.1E+00 2.78E+00 pCilg 100.00% RD3214
U-LASER 1.65E+04 2.5E+03 2.5E+03 N/A UG/K 100.00% RD4200

Number of Results:
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDaG: 3824A
LLAB SAMPLE ID: 41129204 MATRIX: SOIL
CLIENTID: 8765-004 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.67E+01 1.1E+01 1.4E+01 5.13E+00 pCi/g 100.00% RE3214
BETA 4.06E+01 31E+00 4 1E+00 2.60E+00 pCi/g 100.00% RD3214
U-LASER 1.58E+05 2.4E+03 2.4E+03 N/A UG/K 100.00% RC4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129205 MATRIX: SOIL
CLIENT ID: 6765-005 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (25) MDA UNIT YIELD NUMBER
ALPHA 6.18E+01 1.1E+01 1.4E+01 4.15E+00 pCiig 100.00% RD3214
BETA 3.78E+01 3.0E+00 3.8E+00 2.57E+00 pCilg 100.00% RD3214
U-LASER 1.53E+04 2.3E+03 2.3E+03 N/A UG/K " 100.00% RO4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 411292086 MATRIX: SOIL
CLIENT ID: 6765-006 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT Egrror (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.86E+01 8.2E+00 1.3E+01 3.86E+00 pCifg 100.00% RD3214
BETA 4.41E+01 3.2E+Q0 4.4E+00 2.54E+Q0 pCilg 100.00% RD3214
U-LASER 1.84E+04 2.8E+03 2.8E+03 N/A UG/IK 100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129207 MATRIX: SOIlL.
CLIENT ID: 6765-007 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA TATE+Q1 1.1E+01 1.5E+01 5.12E+00 pCilg 100.00% RD3214
BETA 4 71E+01 3.4E+00 4.5E+Q0 2.57TE+00 pCilg 100.00% RD3214
U-LASER 2.01E+04 3.0E+03 3.0E+03 N/A UG/IK 100.00% RD4200

Number of Resuits: E
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND sSDG: 3824A
LAB SAMPLE ID: 41129208 MATRIX: SOIL
CLIENT ID: 6765-008 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 6.03E+01 1.1E+01 1.5E+01 5.34E+00 pCi/g 100.00% RD3214
BETA 4.31E+01 3.2E+00 4.3E+00C 2.48E+00 pCilg 100.00% RL3214

U-LASER 1.65E+04 2.5E+03 2.5E+03 N/A UG/K 100.00% RD4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41128209 MATRIX: SOIL
CLIENT ID: 6765-009 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ggrgror (25)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 6.00E+01 1.1E+01 1.5E+01 5.13E+00  pCilg 100.00% RD3214
BETA 4.28E+01 3.2E+00 4.3E+00 2.78E+00  pCig 100.00% RD3214

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129210 MATRIX: SOIL
CLIENT ID: 6765-010 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA uniT  YIELD NUMBER
ALPHA 6.94E+01 1.1E+01 1.5E+01 413E+00  pCilg 100.00% RD3214
BETA 3.87E+01 3.1E+00 4.0E+00 2.61E+00  pCig 100.00% RD3214
U-LASER 1.61E+04 2.4E+03 2.4E+03 N/A UG/K 100.00% RC4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129211 MATRIX: SOIL
CLIENT ID: 6765-011 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHQD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 1.07E+02 1.4E+Q1 2.4E+01 3.86E+00 pCi/g 100.00% RD3214
BETA 6.14E+01 3.8E+00 54E+Q0 2.57E+00 pCi/g 100.00% RD3214

Number of Resuits: {2
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41128212 MATRIX: SOIL
CLIENT ID: 6765-012 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.35E+01 9.9E+00 1.2E+01 512E+00 pCilg 100.00% RD3214
BETA 4.60E+01 3.3E+00 4.6E+00 2.54E+00 pCilg 100.00% RD3214
U-LASER 1.96E+04 3.0E+Q3 3.0E+03 N/A UG/K 100.00% RD4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: 41129213 MATRIX: SOIL
CLIENT ID: 6765-013 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHCD
ISOTOPE  RESULT gRROR (25) ERROR (z5) MDA UNIT  YIELD  NUMBER
ALPHA 6.54E+01 1.1E+Q01 1.6E+01 5.33E+00 pCilg 100.00% RD3214
. BETA 3.82E+01 3.1E+00 3.8E+00 2.58E+00 pCi/g 100.00% RD3214
U-LASER 1.41E+04 2.1E+03 2.1E+03 N/A UG/K 100.00% RD4200

Number of Results:
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BLANK RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: L112921B MATRIX: solL
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT EgRROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER
ALPHA 1.00E-02 3.76-02 3.7E-02 9.326-02 pCilsa  100.00% RD3214
BETA 2.57€-01 2.7E-01 2.7E-01 5.53E-01 pCilsa  100.00% RD3214
U-LASER 6.95E-01 1.0E-01 1.0E-01 N/A UG/IK 100.00% RD4200

Number of Results:
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LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 3824A
LAB SAMPLE ID: L1129218 MATRIX: SOIlL
COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA yyp  YIELD EXPECTED RECOVERY
ALPHA 6.24E+Q0 5.0E-01 1.6E+00 1.26E-01 pCifsa 100.00% 8.14E+00 77.89%
BETA 7.67E+00 6.2E-01 8.4E-01 528E-01 pCilsa  100.00% 8.14E+00 94.23%
U-LASER 8.99E-01 1.4E-01 1.4E-01 N/A uGrs 100.00% 9.03E-01 99.56%

Number of Resuits: [3_|
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Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

Engineering Science c/o
Quanterra St. Louis

13715 Rider Trail North
Earth City, MO 63045

December 3, 1994

Attention: Wade Price

Quanterra
Envi_mnmmm!

CERTIFICATE OF ANALYSIS

Date of Receipt
Number of Samples
Sample Type

SDG Number

Data Deliverable

November 11, 1994
Thirteen (13)

Ash

3824B

Summary

1. Introduction

On November 11, 1994, thirteen ash samples were received by the Quanterra Environmental
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the
samples were assigned the following laboratory ID numbers to correspond with the Quanterra
St. Louis (QSL) specific IDs:

TESRL 1D QSL _ID Matrix
41129301 6765-014 Ash
41129302 6765-015 Ash
41129303 6765-016 Ash
41129304 6765-017 Ash
41129305 6765-018 Ash
41129306 6765-019 Ash
41129307 6765-020 Ash
41129308 6765-021 Ash
41129309 6765-022 Ash
41129310 6765-023 Ash
41129311 6765-024 Ash
41129312 6765-025 Ash
41129313 6765-026 Ash

Date of Receipt
11/11/94

11/711/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11711794
11/11/94
11/11/94
11/11/94
11711794
11/711/54
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IL. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

III.  Quality Control

The analytical results for each analysis performed under SDG 3824B include a minimum of
one Laboratory Control Sample (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments” section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples. ’

Iv. Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil". However, they were "ash" samples, as indicated by the COC.

Gas Proportional Counting

Gross Alpha by method TTAS-RD-3214

The LCS was recounted due to poor recovery on the initial count. The recount LCS and
original batch blank results are within contractual limits. Activity for all samples exceed the
achieved MDA’s (4.09 to 5.56 pCi/gram), which exceed the RDL (3 pCi/gram).
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Gross Beta by method TTAS-RD-3214
The LCS, batch blank, and sample results are within contractual limits.

Total Uranium

Total Uranium by method TTAS-RD-4200

The batch, including QC, was giving poor histograms on the KPA. 5 ml of each sample was
dried, wet ashed, and muffled, then brought back into solution for reanalysis. The reanalysis
data is accepted and reported. The blank result and achieved MDA are above the RDL. The
data is accepted, however, since all samples have activities (13,035.544 pg/kg - 23,151.367
pg/kg) greater than 5 times the possible contamination level of the blank and the LCS is )
within contractual requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:

o
7 7

Stephen L. Korenkiewicz
Project Manager
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Analytical Data Package Prepared For
L L [ ]
Engineering Science
Radiochemical Analysis By
Quanterra Environmental Services
Richland Laboratory
Sample Delivery Group Number: 3824B
CLIENT ID NUMBER QUANTERRA ID NUMBER

6765-014 41129301
6765-015 41129302
6765-016 41129303
6765-017 41129304
6765-018 41129305
6765-019 41129306
6765-020 41129307
6765-021 41129308
6765-022 41129309
6765-023 41129310
6765-024 41129311
6765-025 41129312
6765-026 41129313
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SAMPLE RESULTS
1
y LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129301 MATRIX: SOlL
CLIENT ID: 6765-014 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 3.87E+01 8.8E+00 1.1E+01 5.55E+00 pCilg 100.00% RD3214
BETA 4 41E+01 3.2E+00 4 4E+00 2.44E+00 pCilg 100.00% RD3214
4 U-LASER 2.00E+04 3.0E+03 3.0E+Q3 N/A uGM/ 100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824B
LAB SAMPLE ID: 41129302 MATRIX: SOIL
CLIENT ID: 6§765-015 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT EgRROR (2s)  ERROR (2s) UNIT YIELD NUMBER
ALPHA 5.50E+01 1.0E+01 1.4E+01 S.37E+00 pCi/lg 100.00% RD3214
BETA 4.14E+01 3.2E+Q0 4 2E+00 2.79E+00 pCi/g 100.00% RD3214
U-LASER 1.56E+04 2.3E+03 2.3E+03 N/A UGMm/ 100.00% RkD4200

Number of Results: [E]
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129303 MATRIX: SOl
CLIENT ID: 8785-016 DATE RECEIVED; 11/11/94

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.80E+01 9.6E+00 1.2E+01 5.23E+00 pCilg 100.00% RD3214
BETA 4.35E+01 3.2E+00 4.3E+00 2.59E+00 pCilg 100.00% RD3214
U-LASER 1.30E+04 2.0E+03 2.0E+03 N/A 100.00% RD4200

Number of Results: E

UGMm/
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129304 MATRIX: SOIL
CLIENT ID: 6765-017 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR(2s) MPA UNIT  YIELD NUMBER
ALPHA 4.21E+01 8.6E+00 1.1E+01 4.09E+00 pCilg 100.00% RD3214
BETA 4.75E+01 3.4E+00 4.5E+00 2.62E+QQ pCilg 100.00% RD3214

Number of Results:
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129305 MATRIX: SOIL
CLIENT ID: 6§765-018 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.66E+01 9.3e+00 1.1E+01 5.22E+00 pCilg 100.00% RD3214
BETA 4.27E+01 3.2E+Q0 4 3E+00 2.56E+00C pCilg 100.00% RD3214
U-LASER 1.48E+04 2.2E+Q3 2.2E+Q3 N/A UGM/ 100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 411293086 MATRIX: SOIL
CLIENT ID: 6765-019 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.38E+01 9.2E+00 1.2E+01 5.54E+00 pCilg 100.00% RD3214
BETA 4.93E+Q1 3.4E+00 4. 7E+00 2.55E+00 pCi/g 100.00% RD3214

Number of Results: @j
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129307 MATRIX: SOIlL
CLIENT ID: 6765-020 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 6.73E+01 1.2E+01 1.6E+01 5.36E+Q0 pCi/g 100.00% RD3214
BETA 4.74E+01 3.3E+00 4 8E+00 2.44E+00 pCifg 100.00% RD3214
U-LASER 2.04E+04 3.1E+03 31E+03 N/A UGMm/ 100.00% RD4200

Number of Results: [3::1
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824B
LAB SAMPLE ID: 41129308 MATRIX: SOl
CLIENT ID: 6765-021 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT grroR (25)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.56E+Q1 9.4E+00 1.2E+01 5.22E+00 pCi/g 100.00% RD3214
BETA 4.10E+01 3.2E+00 4 1E+00 2.79E+Q0 pCilg 100.00% RD3214

Number of Resuits: @j
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824B
LAB SAMPLE ID: 41129308 MATRIX: SOIL
CLIENT ID: 6765-022 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT EgRROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.93E+01 §.3E+00 1.3E+01 4.08E+00  pCilg 100.00% RD3214
BETA 4.29E+01 3.2E+00 4.3E+00 2.60E+00  pCi/g 100.00% RD3214
U-LASER 1.92E+04 2.9E+03 2.9E+03 N/A uGM/ 100.00% RC4200

Number of Results: E
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: 38248

LAB SAMPLE ID: 41129310 MATRIX: / SOIL

CLIENT ID: 6765-023 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT EggrROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4 89E+01 8.5E+00 1.2E+01 5.22E+Q0 pCilg 100.00% RO3214
BETA 3.538E+01 3.0E+00 3.8E+00 2.861E+00 pCi/g 100.00% RD3214
U-LASER 1.48E+04 2.2E+03 2.2E+03 N/A uGmMm/ 100.00% RD4200

Number of Results: E
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SAMPLE RESULTS

LLAB NAME: ITAS-RICHLAND SDG: 38248

LAB SAMPLE ID: 41129311 MATRIX: SOIL

CLIENT ID: 6765-024 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 3.89E+01 8.7E+00 1.1E+01 5.56E+00 pCilg 100.00% RO3214
BETA 4.13E+01 3.2E+00 4 2E+00 2.55E+00 pCilg 100.00% RD3214
U-LASER 1.896E+04 2.9+Q3 2.9E+03 N/A uGM/ 100.00% RD4200

Number of Results: E{j
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129312 MATRIX: SOl
CLIENT ID: 86765-025 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2S) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4. 55E+0Q1 9.5E+00 1.2E+01 8.37E+00 pCilg 100.00% RD3214
BETA 4.37E+01 3.3E+00 4.3E+00 2.55E+Q0 pCilg 100.00% RD3214

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: 41129313 MATRIX: SOIL
CLIENT ID: 6§765-026 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE » RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 8.47E+01 1.1E+01 1.5E+01 5.23E+Q0 pCilg 100.00% RD3214
BETA 4.41E+01 3.2E+00 4 4E+00 2.45E+00 pCi/g 100.00% RD32214
U-LASER 2.32E+04 3.5E+03 3.5E+03 N/A uGM/ 100.00% RD4200

Number of Resulits: @j
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BLANK RESULTS
LAB NAME: ITAS-RICHLAND sSDG: 38248
LAB SAMPLE ID: L112931B MATRIX: SoIL
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRROR (2s) ERROR(2s) MDA UNIT YIELD NUMBER
ALPHA 7.16E-03 3.3E-02 3.3E-02 8.50E-02 pCisa 100.00% RD3214
BETA 2.08E-01 2.5E-01 2.5E-01 5.21E-01 pCisa 100.00% RD3214
U-LASER 4.43E+00 6.7E-01 6.7E-01 N/A uGM/ 100.00% RD4200

Number of Results:
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LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 38248
LAB SAMPLE ID: L.1129318 MATRIX: SOIL
COUNTING TOTAL REPORT

ISOTOPE RESULT ERROR (2s) ERROR (2s) UNIT YIELD EXPECTED RECOVERY
ALPHA 6.91E+00 5.1E-01 1.5E+00 1.09E-01 pCi/sa 100.00% 8.14E+00Q 84.39%
BETA 8.31E+C0 6.5E-01 8.7E-01 5.32E-01 pCilsa 100.00% 8.14E+00 102.09%
U-LASER 5.98E-01 1.0E-01 1.0E-01 N/A ug/sa 100.00% 8.96E-01 66.85%

Number of Results:
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Quanterra Incorporated

2800 George Washington Way

Richiand, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Engineering Science c¢/o

Quanterra St. Louis

13715 Rider Trail North
Earth City, MO 63045

December 3, 1994

Attention: Wade Price

Quanterra

Environmental
Services

Date of Receipt
Number of Samples
Sample Type

SDG Number

Data Deliverable

November 11, 1994
Thirteen (13)

Summary

L Introduction

On November 11, 1994, thirteen ash samples were received by the Quanterra Environmental

Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the
samples were assigned the following laboratory ID numbers to correspond with the Quanterra
St. Louis (QSL) specific IDs:

TESRL ID

41129401
41129402
41129403
41129404
41129405
41129406
41129407
41129408
41129409
41129410
41129411
41129412
41129413

QSL _ID

6765-027
6765-028
6765-029
6765-030
6765-031
6765-032
6765-033
6765-034
6765-035
6765-036
6765-037
6765-038
6765-039

Matrix

Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash

11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/11/94
11/711/94
11/11/94
11/11/94
11/11/94

Date of Receipt
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II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

OI.  Quality Control

The analytical results for each analysis performed under SDG 3824C include a minimum of -
one Laboratory Control Sample (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples.

Iv. Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil". However, they were "ash" samples, as indicated by the COC.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3214

The LCS was recounted due to poor recovery on the initial count. The recount LCS and
original batch blank results are within contractual limits. Activity for all samples exceed the
achieved MDA’s (3.82 to 5.24 pCi/gram), which exceed the RDL (3 pCi/gram).
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Gross Beta by method ITAS-RD-3214
The LCS, batch blank, and sample results are within contractual limits.

Total Uranium

Total Uranium by method TTAS-RD-4200

The batch blank was giving poor readings on the KPA. 5 ml was dried, wet ashed and
muffled, then brought back into solution for reanalysis. The reanalysis data is accepted and
reported. The blank result and achieved MDA are above the RDL. The data is accepted,
however, since all samples have activities (10,193.482 ug/kg - 16,744.977 ugl/kg) greater
than 5 times the possible contamination level of the blank and the LCS is within contractual
requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:

A

Stephen L. Korenkiewicz
Project Manager
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Services
Analytical Data Package Prepared For
Engineering Science
Radiochemical Analysis By
Quanterra Environmental Services
Richland Laboratory
Sample Delivery Group Number: 3824C
CLIENT ID NUMBER QUANTERRA ID NUMBER

6765-027 41129401
6765-028 41129402
6765-029 41129403
6765-030 41129404
6765-031 41129405
6765-032 41129406
6765-033 41129407
6765-034 41129408
6765-035 411294409
6765-036 41129410
6765-037 » 41129411
6765-038 41129412
6765-039 41129413

MSD 000171



@uantgrra

Enviroamental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129401 MATRIX: SOIL
CLIENT ID: §765-027 DATE RECEIVED: 11/11/84
COUNTING TOTAL REPORT "METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.15E+01 8.5E+Q0 1.1E+01 3.82E+00 pCilg 100.00% RD3214
BETA 4.07E+01 3.1E+00 4.2E+00 2.82E+00C pCilg 100.00% RD3214
U-LASER 1.60E+04 2.4E+03 2.4E+03 N/A UGM/ 100.00% RD4200

Number of Results: |3
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129402 MATRIX: SOIL
CLIENT ID: 6765-028 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT grproR (25)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.74E+(Q1 1.0E+01 1.3E+01 4.66E+00 pCilg 100.00% RD3214
BETA 4.31E+01 3.3E+0C 4 3E+00 2.72E+00 pCi/g 100.00% RD3214

Number of Results: [2—__:!
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129403 MATRIX: SOIL
CLIENT ID: §765-029 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(25) ERROR(2s) MPA UNIT  YIELD NUMBER
ALPHA 4.75E+01 9.6E+00 1.2E+01 5.23E+00 pCi/g 100.00% RD3214
BETA 4.12E+01 3.2E+00 4.2E+00 2.63E+0Q0 pCilg 100.00% RD3214
U-LASER 1.02E+04 1.5E+03 1.5E+03 N/A uGMm/ 100.00% RD4200

Number of Results: @j
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129404 MATRIX: SQiL
CLIENT ID: 8765-030 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (25) MDA UNIT YIELD NUMBER
ALPHA 8.11E+01 1.1E+01 1.5E+01 4.86E+Q0 pCilg 100.00% RD3214
BETA 5.45E+01 3.6E+Q0 5.1E+00 2.56E+00 pCilg 100.00% RD3214

Number of Resuilts:
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Enviroomental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129405 MATRIX: SCIL
CLIENT ID: 6765-031 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.238+01 1.0E+01 1.3E+01 5.24E+00 pCilg 100.00% RD3214
BETA 4.18E+01 3.2E+00 4 2E+00 2.82E+00 pCifg 100.00% RD3214
U-LASER 1.58E+04 2.4E+Q3 2.4E+03 N/A uGMm/ 100.00% RD4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129406 MATRIX: solL
CLIENT ID: 6765-032 DATE RECEIVED:  11/11/94
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (25) uniT  YIELD NUMBER
ALPHA 3.82E+01  8.2E+00 11E+01  3.83E+00 pCig  100.00% RO3214
BETA 3.39E+01  2.9E+00  3.7E+00  2.62E+00 pCig  100.00% RD3214
U-LASER 1.28E+04  1.9E+03 1.96+03 N/A UGM/  100.00% RD4200

Number of Results: @::i
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129407 MATRIX: SolL
CLIENT ID: 6765-033 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT ERROR (25) ERROR (2s) uniT  YIELD NUMBER
ALPHA 3.69E+01 8.3E+00 9.6E+00 465E+00  pCig 100.00% RD3214
BETA 3.50E+01 3.0E+00 3.7E+00 2.85E+00 pCifg 100.00% RD3214

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129408 MATRIX: SOIL
CLIENT ID: 8765-034 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRrROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.20E+01 9.0E+00 1.1E+01 5.23E+00 pCi/g 100.00% RC3214
BETA 3.44E+01 2.8E+00 3.8E+00 2.67E+00 pCi/g 100.00% £3214
U-LASER 1.36E+04 2.1E+03 2.1E+03 N/A ucM/ 100.00% RC4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129409 MATRIX: SOIL
CLIENT ID: 6765-035 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRrgroOR {25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.42E+01 1.0E+01 1.4E+01 4.88E+00  pCig 100.00% RD3214
BETA 4.51E+01 3.3e+00 4 .4E+00 2.69E+00  pCifg 100.00% RD3214
U-LASER 1.43E+04 2.2E+03 2.2E+03 N/A uGMmy 100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129410 MATRIX: SOIL
CLIENT ID: 6765-036 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPCRT METHOD
ISOTOPE RESULT ERROR (25) ERROR (25) MDA UNIT YIELD NUMBER
ALPHA 3.37E+01 8.1E+00 Q.SE+OQ 5.24E+00 pCi/g 100.00% RD3214
BETA 3.50E+01 2.9E+Q0 3.8E+00 2.56E+00 pCi/g 100.00% RD3214
U-LASER 1.56E+04 2.3E+03 2.3E+03 N/A (Slelvh 100.00% RE4200

Number of Resuits: E
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129411 MATRIX: SOIL
CLIENT ID: 86765-037 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4 45E+01 8.8E+Q0 1.2E+01 3.82E+00 pCi/g 100.00% RD3214
BETA 4.01E+01 3.2E+00 4.1E+00 2.83E+00 pCi/g 100.00% RD3214
U-LASER 1.67E+04 2.5E+03 2.5E+Q3 N/A UucM/ 100.00% RD4200

Number of Results: E
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129412 MATRIX: SOIL
CLIENT ID: 6765-038 DATE RECEIVED: 11/11/84

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.33e+01 8.8E+00 1.1E+01 4 67E+00 pCilg 100.00% RD3214
BETA 3.99E+01 3.1E+00 4 1E+00 2.81E+00 pCilg 100.00% RD3214
U-LASER 1.48E+04 2.2E+03 2.2E+03 N/A ucwm/ 100.00% RD42_OO

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: 41129413 MATRIX: SOOIl
CLIENT ID: 6765-038 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALFPHA 6.08E+01 1.1E+01 1.5E+01 $.21E+00 pCifg 100.00% RD3214
BETA 4. 73E+01 3.4E+00 4.6E+00 2.85E+Q0 pCilg 100.00% RD3214

Number of Resuits: @
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BLANK RESULTS
LAB NAME: ITAS-RICHLAND 8DG: 3824C
LAB SAMPLE ID: L1129418B MATRIX: SOIL
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 1.72E-01 9.1E-02 1.0E-01 1.11E-01 pCi/sa 100.00% RD3214
BETA 1.14E-01 2.6E-01 2.6E-01 5.58E-01  pCi/sa 100.00% RD3214
U-LASER 2.27E+00 3.4E-01 3.4E-01 N/A uGMm/ 100.00% RD4200

Number of Results:
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Environments!
Services
LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 3824C
LAB SAMPLE ID: L1129418 MATRIX: SOIL
COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD EXPECTED RECOVERY
ALPHA 7.25E+00 5.4E-01 2.0E+Q0 1.03E-01 pCifsa 100.00% 8.15E+Q0 88.96%
BETA 8.28E+00 6.6E-01 8.6E-01 5.74E-01 pCilsa 100.00% 8.13E+00 101.85%
U-LASER 2.98E+00 4.5E-01 4 5E-01 N/A ug/sa 100.00% 2.99E+00 89.67%

Number of Results: @
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Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Engineering Science c/o

Quanterra St. Louis

13715 Rider Trail North
Earth City, MO 63045

December 3, 1994

Attention: Wade Price

Quanterra
Environmental

Date of Receipt
Number of Samples
Sample Type

SDG Number

Data Deliverable

November 11, 1994
Thirteen (13)

Summary

L Introduction

On November 11, 1994, thirteen ash samples were received by the Quanterra Environmental

Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the

samples were assigned the following laboratory ID numbers to correspond with the Quanterra
St. Louis (QSL) specific IDs:

TESRL ID

41129501
41129502
41129503
41129504
41129505
41129506
41129507
41129508
41129509
41129510
41129511
41129512
41129513

QSL _ID
6765-040

6765-041
6765-042
6765-043
6765-044
6765-045
6765-046
6765-047
6765-048
6765-049
6765-050
6765-051
6765-052

Matrix
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash

Date of Receipt

11/711/94
11/11/94
11711/94
11/711/94
11711/94
11/11/94
11/711/94
11/11/94
11/11/94
11/11/94
11/11/94
11/711/94
11/11/94
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Quanterra
Environmental

Engineering Science
December 3, 1994
SDG 3824D

Page 2

IL Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITTAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

II.  Quality Control

The analytical results for each analysis performed under SDG 3824D include a minimum of
one Laboratory Control Sample (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples.

IV. Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil". However, they were "ash" samples, as indicated by the COC.

Gas Proportional Counting

Gross Alpha by method TTAS-RD-3214
The LCS and batch blank results are within contractual limits. Activity for all samples
exceed the achieved MDA’s (3.82 to 5.23 pCi/gram), which exceed the RDL (3 pCi/gram).
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Environmental
Services

Engineering Science
December 3, 1994
SDG 3824D

Page 3

Gross Beta by method ITAS-RD-3214
The LCS, batch blank, and sample results are within contractual limits.

Total Uranium

Total Uranium by method TTAS-RD-4200

The blank result and achieved MDA are above the RDL. The data is accepted, however,
since all samples have activities (13,032.484 pglkg - 20,138.547 ug/kg) greater than 5 times
the possible contamination level of the blank and the LCS is within contractual requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Wd—f I, 7,/(*&/ { Qjﬂ; 5

Stephen L. Korenkiewicz
Project Manager

MSD 000189



Quanterra

Environmental
Services
Analytical Data Package Prepared For
& L] L]
Engineering Science
Radiochemical Analysis By
Quanterra Environmental Services
Richland Laboratory
Sample Delivery Group Number: 3824D
CLIENT ID NUMBER QUANTERRA ID NUMBER

6765-040 41129501
6765-041 41129502
6765-042 41129503
67635-043 41129504
6765-044 41129508
6765-045 41129506
6765-046 41129507
6765-047 41129508
6765-048 41129509
6765-049 41129510
6765-050 41129511
6765-051 41129512
6765-052 41129513
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Quanterra

Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129501 MATRIX: SOil
CLIENT ID: 6765-040 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (25) UNIT  YIELD NUMBER
ALPHA 5.13E+01 9.4E+00 1.3E+01 3.82E+0Q0 pCi/g 100.00% RD3214
BETA 4 43E+01 3.3E+00 4 4E+00 2.56E+00Q pCilg 100.00% RD3214
U-LASER 2.01E+04 3.0E+03 3.0E+03 N/A UG/K RD4200

Number of Results: [_3::5

100.00%
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND 8SDG: 3824D
LAB SAMPLE ID: 41128502 MATRIX: SOIl.
CLIENT ID: 6765-041 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 6.40E+0Q1 1.1E+01 1.4E+01 4 65E+00 pCi/g 100.00% RD3214
BETA 5.04E+01 3.5E+00 4.8E+00 2.82E+00 pCi/g 100.00% RD3214
U-LASER 4. 40E+Q4 6.6E+03 6.6E+03 N/A UG/K 100.00% RD4200

Number of Results: |3
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Enviroamental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129503 MATRIX: SOIL
CLIENT ID: 6765-042 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERRCR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.98E+01 9.8E+00 1.3E+01 5.23+00 pCilg ° 100.00% RD3214
BETA 4 27E+01 3.2E+0Q0 4.2E+00 2.62E+00 pCilg 100.00% RD3214
U-LASER 1.60E+04 2.4E+03 2.4E+03 N/A UG/K 100.00% RD4200

Number of Resuits: Ei—_:s
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Eavironmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38240
LAB SAMPLE ID: 41129504 MATRIX: SOIL
CLIENT ID: 6765-043 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.01E+01 8.9E+00 1.1E+01 4.85E+00 pCilg 100.00% RD3214
BETA 3.67E+01 3.1E+00 3.8E+00 2.85E+00 pCifg 100.00% RD3214

Number of Results: [Zj
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Enviroamental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129505 MATRIX: SOIL
CLIENT ID: 6765-044 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRrprOR (2s) ERROR (25) MDA UNIT YIELD NUMBER
ALPHA 3.87E+01 8.7E+00 1.0E+01 5.23E+00  pCifg 100.00% RD3214
BETA 3.47E+01 2.9E+00 3.8E+00 2.67E+00  pCilg 100.00% RD3214
U-LASER 1.30E+04 2.0E+03 2.0E+03 N/A UG/K 100.00% RD4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129508 MATRIX: SOIL
CLIENT ID: 6765-045 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD

ISOTCPE RESULT Eggrror (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.82E+01 1.0E+01 1.5E+01 3.82E+00  pCilg 100.00% RD3214
BETA 3.78E+01 3.1E+00 3.9E+00 2.89E+00  pCilg 100.00% RD3214

U-LASER 1.42E+04 2.1E+03 2.1E+03 N/A UG/K 100.00% RC4200

Number of Resuits:
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Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129507 MATRIX: SOIL
CLIENT ID: 6765-046 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT ERROR (25)  ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 7.14E+01 1.1E+01 1.5E+01 4.65E+00 pCilg 100.00% RD3214
BETA 4.59E+01 3.3E+00 4 5E+00 2.56E+00 pCilg 100.00% RD3214
U-LASER 1.96E+04 2.9e+03 2.9E+03 N/A UGIK 100.00% RD4200

Number of Resuits: E
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129508 MATRIX: SOIL
CLIENT ID: 6765-047 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPQORT METHOD
ISOTOPE RESULT ErRrOR (2s) ERROR (25) MDA UNIT YIELD NUMBER
ALPHA 6.73E+01 1.1E+01 1.86E+01 5.22E+00  pCig 100.00% RD3214
BETA 4.97E+01 3.5E+00 4.7E+Q0 2.82E+00  pCig 100.00% RD3214

Number of Results: E
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 38240
LAB SAMPLE ID: 411295098 MATRIX: SOIL
CLIENT ID: 6765-048 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YlELD NUMBER
ALPHA 4.45E+01 S 4E+Q0 1.2E+01 4 87E+00 pCilg 100.00% RD3214
BETA 3.76E+01 3.0E+Q0 3.9E+00 2.62E+00 pCilg 100.00% RD3214
U-LASER 1.73E+04 2.6E+03 2.6E+03 NA UGK 100.00% RD4200

Number of Resuits: [E
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Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129510 MATRIX: SOIL
CLIENT ID: 6765-049 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(zs) MPA UNIT  YIELD NUMBER
ALPHA 5.36E+01 1.0E+01 1.3E+01 5.24E+00 pCi/g 100.00% RD3214
BETA 4.01E+01 3.2E+00 4.1E+00 2.85E+00 pCilg 100.00% RD3214
U-LASER 1.67E+04 2.5Ef03 2.5E+03 N/A UG/K 100.00% RD4200

Number of Results:
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Envirenmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129511 MATRIX: soiL
CLIENT ID: 6765-050 DATE RECEIVED:  11/11/94
COUNTING  TOTAL REPORT METHOD

ISOTOPE RESULT ERROR(2s) ERROR (2s) MDA uniT  YIELD NUMBER
ALPHA 450E+01  89E+00  12E+01  4.35E+00 pCilg  100.00% RD3214
BETA 3.76E+01  3.0E+00  4.0E+00  267E+00 pCig  100.00% RD3214
U-LASER 1.54E+04  2.3E+03  2.3E+03 N/A UGK  100.00% RD4200

Number of Resuits:
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Enviroamental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LLAB SAMPLE ID: 41129512 MATRIX: SOIL
CLIENT ID: 6765-051 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4 98E+01 9.6E+Q0C 1.2E+01 5.00E+00 pCilg 100.00% RD3214
BETA 4 11E+01 3.2E+Q0 4.2E+00 2.69E+00 pCifg 100.00% RD3214
U-LASER 1.55E+04 2.3E+03 2.3E+03 N/A UGIK 100.00% RD4200

Number of Resuits: E
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: 41129513 MATRIX: SOIL
CLIENT ID: 6765-052 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR(z5) MDA UNIT  YIELD  nNUMBER
ALPHA 3.838E+01 8.6E+Q0 1.1E+01 4.97E+00 pCi/g 100.00% RD3214
BETA 3.80E+Q1 3.1E+00 4.0E+00 2.56E+00 pCi/g 100.00% RD3214
U-LASER 1.41E+04 2.1E+03 2.1E+Q3 N/A UG/K 100.00% " RD4200

Number of Results: {3 |
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Services
BLANK RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824D
LAB SAMPLE ID: L112951B MATRIX: SOIL
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA UNIT  YIELD NUMBER
ALPHA 1.41E-02 4.3E-02 4.3E-02 1.03E-01 pCi/sa 100.00% RD3214
BETA 8.77E-02 2.5E-01 2.5E-01 5.48E-01 pCilsa 100.00% R0O3214
U-LASER 2.28E+QQ 3.4E-01 3.4E-1 N/A UG/K 100.00% RD4200

Number of Results:
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Environmental
Services
LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 38240
LAB SAMPLE ID: L1129518 MATRIX: SOIL
COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA 7 YIELD EXPECTED RECOVERY
ALPHA 6. T1E+QQ 5.1E-01 1.6E+00 1.11E-01 pCi/sa 100.00% 8.15E+00 82.33%
BETA 7.85E+00 8.4E-01 8.4E-01 5.55E~O1 pCilsa 100.00% 8.14E+Q0 96.44%
U-LASER 2.92E+03 4.4E+02 4.4E+02 N/A UG/K 100.00% 2.99E+03 97.66%

Number of Results: [3_]
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Quanterra
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Services
Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Engineering Science c/o
Quanterra St. Louis

13715 Rider Trail North
Earth City, MO 63045

December 3, 1994

Attention: Wade Price

November 11, 1994
Thirteen (13)

Date of Receipt
Number of Samples

Sample Type : Ash
SDG Number : 3824E
Data Deliverable : Summary
L Introduction

On November 11, 1994, thirteen ash samples were received by the Quanterra Environmental
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the
samples were assigned the following laboratory ID numbers to correspond with the Quanterra
St. Louis (QSL) specific IDs:

TESRL ID QSL ID Matrix Date of Receipt
41129601 6765-053 Ash 11/11/94
41129602 6765-054 Ash 11/11/94
41129603 6765-055 Ash 11/11/94
41129604 6765-056 Ash 11/11/94
41129605 6765-057 Ash 11/11/94
41129606 6765-058 Ash 11/11/94
41129607 6765-059 Ash 11/11/94
41129608 6765-060 Ash 11/11/94
41129609 6765-061 Ash 11/11/94
41129610 6765-062 Ash 11/11/94
41129611 6765-063 Ash 11/11/94
41129612 6765-064 Ash 11/11/94
41129613 6765-065 Ash 11/11/94
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I Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

III.  Quality Control

The analytical results for each analysis performed under SDG 3824E include a minimum of
one Laboratory Control Sample (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments” section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples.

Iv. Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil". However, they were "ash" samples, as indicated by the COC.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3214
The LCS and batch blank results are within contractual limits. Activity for all samples

exceed the achieved MDA’s (3.95 to 5.38 pCi/gram), which exceed the RDL (3 pCi/gram).
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Gross Beta by method ITAS-RD-3214
The LCS, batch blank, and sample results are within contractual limits.

Total Uranium

Total Uranium by method ITAS-RD-4200

The blank result and achieved MDA are above the RDL. The data is accepted, however,
since all samples have activities (11,760.265 pg/kg - 22,171.699 pg/kg) greater than 5 times
the possible contamination level of the blank and the LCS is within contractual requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:
\

/

4

Stephen L. Korenkiewicz
Project Manager
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Analytical Data Package Prepared For
Engineering Science

Radiochemical Analysis By

Quanterra Environmental Services
Richland Laboratory

Sample Delivery Group Number: 3824F

CLIENT ID NUMBER QUANTERRA ID NUMBER
6765-053 41129601
67635-054 41129602
6765-055 41129603
6765-056 41129604
6765-057 41129605
6765-058 41129606
6765-059 41129607
6765-060 41129608
6765-061 41129609
6765-062 41129610
6765-063 41129611
6765-064 41129612
6765-065 41129613
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LAB NAME: ITAS-RICHLAND 8DG: 3824k
LAB SAMPLE ID: 41129601 MATRIX: SOIL
CLIENT ID: 6765-053 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2S) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.27E+01 1.0E+01 1.3E+01 5.38E+00 pCilg 100.00% RD3214
BETA 3.79E+01 3.0E+00 3.9E+00 2.51E+00 pCifg 100.00% RD3214
U-LASER 1.37E+04 2.1+03 2.1E+03 N/A UG/K 100.00% RD4200

Number of Results:
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LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129602 MATRIX: SOIL
CLIENT ID: 6765-054 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(25) ERROR (zs) MDA UNIT  YIELD NUMBER
ALPHA 3.66E+01 8.4E+00 1.0E+01 4. 46E+Q0 pCilg 100.00% RD3214
BETA 3.74E+01 3.0E+Q0 3.8E+0Q0 2.55E+00 pCi/g 100.00% RD3214
U-LASER 1.18E+04 1.8E+03 1.8E+03 N/A UG/K 100.00% RD4200

Number of Results: E
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129603 MATRIX: solL
CLIENT ID: 6765-055 DATE RECEIVED:  11/11/94

COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) uniT  YIELD NUMBER
ALPHA 430E+01  8.7E+00 1.2E+01  3.95E400  pCilg  100.00% RD3214
BETA 435E+01  3.2E+00  4.4E+00  256E+00 pCilg  100.00% RD3214
U-LASER 147E+04  22E+03  2.2E+03 N/A UGK  100.00% = RD4200

Number of Resulits:
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i
: SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: 41129604 MATRIX: SOIL
CLIENT ID: 6765-056 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 3.01E+01 7.5E+00 8.5E+00 4 42E+00 pCi/g 100.00% R03214
BETA 4 46E+01 3.3E+Q0 4.4E+00 2.52E+00 pCi/g 100.00% RC3214
U-LASER 1.81E+04 2.7TE+03 2.7E+Q3 N/A - UG/K 100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129605 MATRIX: SOIL
CLIENT ID: 6765-057 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 5.05E+01 9.8E+00 1.3E+01 4 86E+00 pCilg 100.00% RD3214
BETA 4 35E+01 3.4E+00 4 7E+00 2.52E+Q0 pCilg 100.00% RD3214
U-LASER 2.22E+04 3.36+03 3.3e+03 N/A UG/K 100.00% RD4200

Number of Results: @
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129606 MATRIX: soiL
CLIENT ID: 6765-058 DATE RECEIVED:  11/11/94
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) UNIT  YIELD NUMBER
ALPHA 3.51E+01  8.4E+00 1.0E+01 5.38E+00  pCilg  100.00% RD3214
BETA 442E+01  3.3E+00 43E+00  2.53E+00  pCig 100.00% RD3214
U-LASER 1.54E+04  2.3E+03 2.3E+03 N/A UGK  100.00% RD4200

Number of Results: @j
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: 3824E

LAB SAMPLE ID: 41129607 MATRIX: SOIL

CLIENT ID: 6765-059 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 1.06E+02 1.4E+01 2.1E+01 4.46E+00 pCi/g 100.00% RD3214
BETA 7.18E+01 4.0E+00 6.2E+00 2.51E+00 pCilg 100.00% RD3214
U-LASER 2.83E+04 4.2E+03 4.2E+03 N/A UG/K 100.00% RD4200

Number of Results:
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LAB NAME: ITAS-RICHLAND SDG: 3824E

LAB SAMPLE ID: 41129608 MATRIX: SOIL

CLIENT ID: 8§765-060 DATE RECEIVED: 11/11/94

COUNTING TOTAL REPORT METHOD

ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.19E+01 8.6E+00 - 1.2E+01 3.97E+00 pCilg 100.00% RD3214
BETA 4.21E+01 3.2E+00 4.2E+Q0 2.58E+00 pCilg 100.00% RD3214
U-LASER 1.72E+04 2.6E+03 2.8E+03 N/A UG/K 100.00% RD4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129609 MATRIX: SOIL
CLIENT ID: 6765-061 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.30E+01 8.3E+00 1.1E+01 4.41E+Q0 pCifg 100.00% RD3214
BETA 3.91E+01 3.1E+00 4 1E+00 2.56E+00 pCifg 100.00% RD3214
U-LASER 1.55E+04 2.3E+03 2.3E+03 N/A UG/K 100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129610 MATRIX: solL
CLIENT ID: 6765-062 DATE RECEIVED:  11/11/94
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) UNIT  YIELD NUMBER
ALPHA 4.88E+01  9.7E+00 1.3E+01  4.86E+00  pCiig  100.00% RD3214
BETA 4.87E+01  3.4E+00 46E+00  251E+00 pCilg  100.00% RO3214
U-LASER 2.20E+04  3.3E+03 3.3E+03 N/A UG/K  100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129611 MATRIX: soiL
CLIENT ID: 6765-063 DATE RECEIVED:  11/11/94

COUNTING  ToOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR (25) unIT  YIELD NUMBER
ALPHA 3.51E+01  8.4E+00 1.0E+01 5.39E+00  pCig-  100.00% RD3214
BETA 411E+01  3.2E+00 42E+00  2.52E+00 pCilg  100.00% RD3214
U-LASER 1.77E+04  2.7E+03 2.7E+03 N/A UG/K  100.00% RD4200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129612 MATRIX: SOIL
CLIENT ID: 6765-064 DATE RECEIVED:  11/11/94

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT EgrproOR {25)  ERROR (2s) UNIT YIELD NUMBER
ALPHA 5.58E+01 1.0E+01 1.3E+01 4.44E+00 pCilg 100.00% RD3214
BETA 4.35E+01 3.3E+00 4.3E+00 2.86E+00 pCiig 100.00% RD3214
U-LASER 1.81E+04 2.7E+03 2.7E+03 N/A UG/K 100.00% RD4200

Number of Results:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: 41129613 MATRIX: SOIL
CLIENT ID: 6§765-065 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.62E+01 9.1E+00 1.2E+01 5.03E+00 pCi/g 100.00% RD3214
BETA 4.54E+01 3.3E+00 4 4E+00 2.51E+00 pCi/g 100.00% RD3214
U-LASER 1.35E+04 2.0E+03 2.0E+03 N/A UG/K 100.00% RD4200

Number of Resuits: @
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BLANK RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824
LAB SAMPLE ID: L112961B MATRIX; SOIL
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT  YIELD NUMBER
ALPHA -1.30E-02 2.3E-02 2.3E-02 9.23E-02  pCifsa 100.00% RD3214
BETA 1.79E-01 2.5E-01 2.5E-01 5.34E-01 pCifsa 100.00% RD3214
U-LASER 3.60E+01 5.4E+00 5.4E+00 N/A UG/K 100.00% RD4200

Number of Resuits:
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LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 3824E
LAB SAMPLE ID: L1129618 MATRIX: SCIL
COUNTING TOTAL REPORT

ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD EXPECTED RECOVER™
ALPHA 5.91E+00 4.3E-01 1.6E+Q0 1.02E-01 pCi/sa 100.00% 8.15E+00 72.52%
BETA 8.43E+00 6.6E-01 8.8E-01 5.93E-01 pCi/sa 100.00% 8.08E+00 104.58%
U-LASER 2.76E+0Q0 4 2E-01 4.2E-01 N/A UG/s 100.00% 2.99+Q0 92.31%

Number of Resuits;
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Quanterra
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Services
Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS
Engineering Science c/o
Quanterra St. Louis
13715 Rider Trail North
Earth City, MO 63045
December 3, 1994

Attention: Wade Price

Date of Receipt : November 11, 1994
Number of Samples : Four (4)

Sample Type : Ash

SDG Number : 3824F

Data Deliverable : Summary

I Introduction

On November 11, 1994, four ash samples were received by the Quanterra Environmental
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the
samples were assigned the following laboratory ID numbers to correspond with the Quanterra
St. Louis (QSL) specific IDs:

TESRL ID OSL ID Matrix Date of Receipt
41129701 6765-066 Ash 11/11/94
41129702 6765-067 Ash 11/11/94
41129703 6765-068 Ash 11/11/94
41129704 6765-069 Ash 11/11/94

IL Analytical Results/Methodology
The analytical results for this report are presented by laboratory sample ID. Each set of data

includes sample identification information, analytical results and the appropriate associated
statistical errors.
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The requested analyses were: Gas Proportional Counting
Gross Alpha by method ITAS-RD-3214
Gross Beta by method ITAS-RD-3214
Total Uranium
Total Uranium by method ITAS-RD-4200

III.  Quality Control

The analytical results for each analysis performed under SDG 3824F include a minimum of
one Laboratory Control Sample (I.CS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results for Gross Alpha and Gross Beta are reported as pCi/sample.
Quality control sample results for Total Uranium are reported in the same units as the
samples.

IV. Comments

These samples were not screened, as per advice from St. Louis. The report also lists the
matrix as "soil". However, they were "ash" samples, as indicated by the COC.

Gas Proportional Counting

Gross Alpha by method TTAS-RD-3214
The LCS and batch blank results are within contractual limits. Activity for all samples
exceed the achieved MDA’s (4.29 to 5.55 pCi/gram), which exceed the RDL (3 pCi/gram).
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Gross Beta by method TTAS-RD-3214
The L.CS, batch blank, and sample results are within contractual limits.

Total Uranium

Total Uranium by method ITAS-RD-4200

The lifetime reading of the batch blank after standard addition was less than the desired
150.00 ug. In order to get an accurate result on the KPA, the lifetime has to be = 150.00
pg. The R? reading is less than the optimum .955 as well. It is our technical opinion to
call the blank "lost" since we cannot guarantee an accurate result for the blank. The data is
accepted, however, since all samples have activities (11,894.541 pg/kg - 17,471.857 pug g/kg)
significantly greater than any possible blank contamination and the LCS is within contractual
requirements.

I certify that this Certificate of Analysis is complete.. Release of the data contained in this
hard copy data package has been authorized by the Project Manager or a designee, as
verified by the following signature.

Reviewed and approved:

S, 1L i

Stephen L. Korenkmwxcz
Project Manager
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Analytical Data Package Prepared For

Engineering Science

Radiochemical Analysis By

Quanterra Environmental Services

Richland Laboratory

Sample Delivery Group Number:

CLIENT ID NUMBER

6765-066
6765-067
6765-068
6765-069

3824F

41129701
41129702
41129703
41129704

anterra

QUANTERRA ID NUMBER
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824F
LAB SAMPLE ID: 41129701 MATRIX: SOiL
CLIENT ID: 6765-086 DATE RECEIVED: 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4 20E+01 8.1E+00 1.1E+01 5.14E+00 pCilg 100.00% RD3214
BETA 4.12E+01 3.2E+00 4.1E+00 2.52E+Q0 pCilg 100.00% RD3214
U-LASER 1.75E+04 2.6E+03 2.6E+03 N/A UG/K 100.00% RD4200

Number of Resuits: |3 }
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SAMPLE RESULTS
LLAB NAME: ITAS-RICHLAND SDG: 3824F
LAB SAMPLE ID: 41129702 MATRIX: SOIL
CLIENT ID: 8765-067 DATE RECEIVED; 11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 3.14E+01 7.8E+00 8.1E+00 4.29E+00 pCi/g 100.00% RD3214
BETA 3.66E+01 3.0E+00 3.9E+Q0 2.58E+00 pCilg 100.00% RD3214
U-LASER 1.19E+04 1.8E+03 1.8E+03 N/A UG/IK 100.00% R04200

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824F
LAB SAMPLE ID: 41129703 MATRIX: SOIL
CLIENT ID: 6765-0683 DATE RECEIVED:  11/11/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2S) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 416E+01 8.6E+00 1.2E+01 5.04E+00  pCi/g 100.00% RD3214
BETA 3.80E+01 3.1E+00 3.9E+00 2.81E+00  pCi/g 100.00% RD3214

Number of Resuits:
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824F
LAB SAMPLE ID: 41129704 MATRIX: SOIL
CLIENT ID: 6765-069 DATE RECEIVED: 11/11/84
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER
ALPHA 4.35E+01 9.0E+00 1.1E+01 §5.56E+00 pCilg 100.00% RD3214
BETA 4.16E+01 3.2E+Q0 4.2E+00 2.53E+00 pCilg 100.00% RD3214
U-LASER 1.35E+04 2.0E+03 2.0E+03 N/A UG/K 100.00% RO4200
Number of Results:
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BLANK RESULTS
LAB NAME: ITAS-RICHLAND SDG: 3824F
LAB SAMPLE ID: 11129718 MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UnIT  YIELD  nymBER
ALPHA -3.72E-Q3 4.1E-02 4.1E-02 1.16E-01  pCilsa 100.00% RD3214
BETA 2.81E-01 2.6E-01 2.8E-01 5.37E-01  pCilsa 100.00% RD3214
U-LASER 0.00E+00 0.0E+00 0.0E+C0 N/A UG/K 100.00% RD4200

Number of Results:
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LABORATORY CONTROL SAMPLE
LAB NAME: ITAS-RICHLAND SDG: 3824F
LAB SAMPLE ID: 1129718 MATRIX: SOIL
COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDAy YIELD EXPECTED RECOVERY
ALPHA 6.91E+00 5.2E-01 1.9E+00 1.03E-01 pCiflsa  100.00% 8.16E+00 84.68%
BETA 7.56E+00 6.1E-01 8.3E-01 5.21E-01 pCilsa  100.00% 8.05E+00 93.91%
U-LASER 2.91E+03 4 4E+02 4.4E+Q2 N/A UGIK 100.00% 2.99E+03 97.32%

Number of Results: @
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Engineering Science, Inc. Q’/llanfeﬂ'a

400 Woods Mill Road Eaviroamental
Suite 330 Services

Chesterfield, MO 63017
Project: 135.08

Category: Gross Alpha-Beta Report Date:  02/02/95
Method:  EPA 900.0 Date Sampled: 01/04/95
Matrix: Solid Date Received: 01/04/95
Client Quanterra Prep Date 2 Sigma

1D iD Parameter Date Analyzed Result Units Error MDA

(+/-)

BG-ASH-1 7256-001 Gross Alpha 01/12/95 01/12/95 24.8 PCI/G 3.8 2.7
BG-ASH-1 72564001 Gross Beta 01712795 01/12/95 31.1 PCI/G 3.4 1.6
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Engineering Science, Inc. qu/uanf‘eﬂ‘a
400 Woods Hill Road Enviroamental
Suite 330 Services
Chesterfield, MO 63017

Project: 135.08
Category: Gross Alpha-Beta Report Date:  02/02/95
Method: EPA 900.0

y . Date Sampled: 01/04/95
Matrix: Solid Date Received: 01/04/95

Client Quanterra Prep Date 2 Sigma
1D I Parameter Date Analyzed Result  Units Error MDA
g (+/+)
BG-ASH-2 7254-002 Gross Alpha 01712795 01/12/9% 25.6 PCI/G 3.5 2.0
BG-ASH-2 7254-002 Gross Beta 01/12/95 1/12/95 30.1 PCl/G 3.2 1.3
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Engineering Science, Inc. Qvuantel' ra
400 Woods Mill Road Environmental
? Suite 330 Services
Chesterfield, MO 63017

Project: 135.08
Report Date: 02/02/95
Date Sampled: 01/04/95
Date Received: 01/04/95

Category: Gross Alpha-Bets
Method: EPA 900.0
Matrix: Solid

Client Quanterra Prep Date 2 Sigma
0 10 Parameter Date Analyzed Result Units Error MDA
{(+/-)
!
BG-ASH-3 7254~003 Gross Alpha 01/12/95 01712795 30.4 PCL/G 4.1 1.9
BG-ASH-3 7254-003 Gross Beta 01712795 01/12/95 33.0 PCI/G 3.5 1.6
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Engineering Science, Inc.

Quanterra

400 Woods Mill Road Environmental
Suite 330 Services
Chesterfield, MO 63017
Project: 135.08
Category: Gross Alpha-Beta Report Date: 02/02/95
Methgd: EPA 900.0 Date Sampled: MH/A
Matrix: Solid Date Received: N/A
Client Quanterra Prep Date 2 Sigma
10 i Parameter Date Analyzed Result Units Error MDA
(+/-)
NA QCBLKS6357-1 Gross Alpha 01/12/95 01712795 -0.66 PCI/G 1.42 2.13
NA QCBLKS4357-1 Gross Beta 01/12/95 Q1712795 0.54 PCL/G 1.00 1.61
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Category: Gross Alpha-Beta
Method: EPA 900.0
Matrix: Solid

Engineering Science, Inc.

400 Woods Mill Road

Suite 330

Chesterfield, MO 43017

Project: 135.08

Quanterra

Environmental
Services

Report Date:
Date Sampled:

02/02/95
N/A

Date Received: N/A
Client Quanterra Prep Date 2 Sigma
0] 10 Parameter Date Analyzed Result units Error MDA
(+/-}
NA QCLCS56357-1 Gross Alpha 01/12/95 01/12/95 156 %REC
NA QCLCSS56357-1 Gross Beta 01/12/95 01/12/95 110 %REC
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LABORATORY REPORTS

FOR TOTAL METALS ANALYSES

REPORT.DOC
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Juanterra
Environmental
Services
Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS

Engineering Science

400 Woods Mill Road
Suite 300

Chesterfield, MO 63017

December 21, 1994

Attention: Mr. Lee Gorday

135.08
October 31 and November 4, 1994

Project number
Date Received by Lab

Number of Samples Eighty-three (83)
Sample Type Solid
Subcontract Number 726589-S-001

L. Introduction

On October 31 and November 4, 1994, eighty-three (83) sollid samples were received by
Quanterra, St. Louis from Engineering Science analyses. The results of these analyses, along
with supporting quality control data and custody documents, are included in the attached report.
Upon receipt at the laboratory, the samples were given the following laboratory ID numbers to
correspond with its specific client ID's:

CLIENT ID 3t Louis ID
SBO1-8S1-24 6720001
$B-01-353-6-8 6720-002
$B-01-854-14-16 6720-003
SB-02-881-2-4 6720004
SB02-553-8-9.5 6720-005
SB-03-351-24 6720-006
SB-04-581-24 6720-007
$B05-852-6-8 6720-008
$B-01-882-4-6 6720009
SB02-§82-6-8 6720010
SB-03-552-4-6 6720011
SB-04-852-6-7 6720-012
SB-04-553-9-10 6720-013
SB0S-SS1-24 6720014
SB-06-SS1-24 6763-001
8B-06-552-6-8 6765-002
SB-06-583-13-14 6765-003
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CLIENT ID St. Louis Iy
SB-07-851-2-4 6765-004
SB-07-5824-6 6765-005
SB-09-$51-0-2 6765-006
SB-09-$52-6-8 6765-007
SB-08-551-0-2 6765-008
5B-08-552-6-8 6765-009
SB-08-584-16-18 6765010
SB-10-851-2-4 6765011
SB-10-$52-6-8 6765-012
SB-11-8S1-0-2 6765-013
SB-11-8824-6 6765-014
SB-11-853-8-9 6765-015
SB-12-881-0-2 6765-016
d SB-12-552-2-4 6765017
SB-12-§53-8-9 6765018
SB-12-584-10-12 6765-019
SB-13-551-0-2 6765-020
SB-13-§52-6-8 6765-021
SB-13-883-8-10 6765022
SB-14-§S1-0-2 6765-023
SB-14-552-4-6 6765024
SB-14-$53-8-10 6765025
SB-15-§51-2-4 765026
( SB-15-852-6-8 6765-027
] SB-15-553-8-9 6765-028
SB-20-SS1-0-2 6765029
$B-20-8524-6 6765-030
SB-20-553-8-9 6765031
SB-19-§51-0-2 6765-032
: SB-19-3524-6 6765-033
' SB-19-5§3-6-3 6765-034
SB-23-§51-24 6765-035
; SB-23-552-6-8 6765-036
SB-22-§§81-24 765037
SB-22-5526-7 6765-038
SB-18-§51-24 6765-039
SB-18-8524-6 6765-040
SB-18-553-6-8 6765-041
SB-16-SS1-0-2 6765-042
SB-16-SS2-4-6 6765-043
SB-16-553-3-9 6765-044
SB-16-554-10-12 6765-045
SB-17-851-24 6765-046
SB-17-8524-6 6765-047
SB-17-853-6-8 6765-048
SB-25-§51-24 6765-049
SB-25-§52-6-8 6765-050
SB-24-551-24 6765051
SB-24-552-6-8 6765-052
SB-27-5S1-24 6765053
SB-27-§52-6-8 6765-054
SB-29-551-24 6765055
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CLIENTID i
SB-29-§824-6 6763-056
SB-28-551-24 6765-057
SB-28-5526-8 6765058
SB-26-581-4-6 6765-059
$B-26-S52-6-8 6765-060
$B-31-3S1-24 6765-061
$B-31-552-6-8 6765062
$B-32-851-24 6765-063
SB-32-552-6-8 6765-064
SB-30-$81-2-4 6765-065
SB-30-552-6-8 6763-066
$B-33-S§1-0-2 6765067
SB-33-552-4-6 6765-068
SB-33-5§3-8-10 6765-069

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data will
include sample identification information, analytical results, and the appropriate detection limits.

The analysis requested included: ICP metals by EPA method 6010. Gross Alpha/Beta by
EPA method 900.0 and Radium 226/228 by EPA method

904.0 analyzed by Quanterra, Richland. Radon analysis
performed by Radon Detection Systems.

[I. Quality Control

The Quality Assurance/Quality Control (QA/QC) information supporting this analysis can be
found immediately following the analytical data. These data are used to assess the laboratory's
precision and accuracy during the analytical procedure.

IV. Comments

All Radionucleide analyses were performed at the Richland Laboratory and are sent along with
this report. The Radon analysis is also included in this package.
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Low level Aluminum (1.428 mg/L) and Iron (0.6023 mg.L) contamination was detected in the
ICP prep blank (PBS52266). However, all the sample results associated with this prep blank
were reported since all the sample readings were more than 10 times the contamination level.

I certify that this Certificate of Analysis is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
laboratory manager or his designee, as verified by t